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LABOR-SHED, EMPLOYMENT FIELD, AND DYNAMIC 
ANALYSIS IN URBAN GEOGRAPHY 


Jame s E.. Vance ‘ Ir. 


UCH attention has been give namic analysis which is oriented toward 
in recent vears to the com handling evolving lactors ol urban 
plex structure of urban areas economic geography, ’) establish 

Intra-city circulation as well as the role model of city structure along dyvnami 

of the suburb as an integral part of the lines to exemplify that evolution, no 

Lun tional CIty have been vestiz ited tably with respect to transportation, 


It has come to be accepted that not ind , test the method Ol in Ivsis 


only the residential but also the com ind the model against actual conditior 
mercial and industrial segments ol 
urban activity have shifted toward a lie Purvirew or URBAN 


decentralized position \ dvnamie cor Economic GEUGRAPH' 
cept of city structure has grown in the 

minds of students of urbanism It Classically, the study of economics 
seems fully appreciated that the oft has considered three aspects man’s 
mentioned urban complex is complex = material lifte—land, labor, and capital 
in change as well as_— constitution economic geography, and it sumed 
Slowly we are coming to the conclusion — part, urban geography, 


that metamorphosis springs from factors economics has been restricted largely 
additional to absolute growth; partic to a nside land, broadh 
ularly, it would seem, from changing defined, probably on the assumption 
technology and transportation patterns that geography is) primarily 

Within the field of urban geography udy and consequently 


the concern tor circulatory patterns 1s aspect other than land 


more at home than the detailed con scope of the field. Such a justi tion 


sideration of technology It is pro obviously fails to distinguish betwe 
posed, in this paper, to look at thi the scene and its components Phere 
influence of changing circulation within an be little question that) economi 
the citv region on the functional struc geography must be locative in nature 
ture ol the area. n contrast to the operative emphasis 
This paper attempts to do three ol economics, but at the same time al 


things: (1) establish a system of dy understanding ot economi ‘al pat 
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terns is as fully a part ol veography 


Such an 


ing requires the comprehension of cause 


as of economics. understand- 


and operation as well as siting. An 
economic geography without labor and 
capital is one without understanding. 


Phat 


necessary 


geographers have shown un- 


caution in studying in its 
field of 
is well brought out by an 


appraisal of the 


:entirety the logical economic 
geography 
content of economi 


geographic research. There has been 
concern for agricultural geography out 
of all proportion to economic life. 


within 


Even 
urban geography, which could 
share the field’s pre- 


occupation with agriculture, the main 


hardly parent 


concern has again been with land in 


No one 


the geographer’s claim 


the absolute, that is land use. 


would contest 


to this 


field, and we have chosen re- 


stricted but conceded ground in prefer- 


ence to the farther limit 


loz would 
grant to economic geography. 
Current 


development in economic 


geography is turning away from areally 
restricted geography to seek advance- 
ment through a study of the labor and 
capital aspects ol economics. Location 
analysis cannot othet 


Warntz! 


have suggested that population patterns 


overlook these 


facets; in fact Stewart and 
are the predominant key to all economic 
geography through their direct relation- 
ship to labor supply and consumption 
of goods and services. It appears that 


a similar broadening of conception is 
Not 


and 


necessary in urban 


geography : 


only 


must we introduce’ labor 


capital into our analysis, but also we 


must learn to 


comprehend mobility 
as a factor shaping the economic veog- 


his 


expresses 


raphy ol the city. 


mobility of 


the urban 


population itself 


both time. 


diurnally and long 


Over a 


1 John QO. Stewart ind 


William Warntz 
“ Macrogeography and Social Scie " Geos 


( 


Rei 9 Vol 


18, 1958, pp 1607-184 
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Both the 


city 


morphological approach to 


structure, characteristic of much 
British study of urban geography, and 
the functional approach, characteristic 
of American study, tend to produce a 
conceptual framework which enhances 


the importance of the immutable at 


the expense of the evolving. It would 
seem that a concentration on land use 
(either in 


terms ol morphology or 


function) must. ot obscure 


necessit\ 
the time continuum which accurately 
portrays the history of a city and its 
structure. That our view of the city 
is a fleeting one is often overlooked. 


The 


geography 


purview of urban economic 


requires the establishment 


of a system of dynamic study. — In 
addition, to comprehend the economic 
life of a city, we must give more than 
formal acknowledgment to the part 
that labor and capital play in economic 
lite. 


of the evolution of transportation within 


To accomplish these ends a study 


the urban complex affords us hope ol 


establishing a conceptual framework 


that will help to overcome past omis- 
Urban 


sions. transportation is, to a 


considerable degree, a tangible expres- 


sion of labor flow, utilization, 


source, 


and volume. In addition, if we may 


assume any logical relationship between 
productivity of 


industry, amount of 


commerce, and 


the economic product 
of residence, intra-urban transportation 
patterns will serve to demonstrate that 
relationship. 


Finally, transportation 


patterns are by their 


’ very nature 
mutable and evolutionary and should 
provide early evidence of dynamic 
development of the urban region. Al- 
though other aspects of urban economic 
geography could be found to aid in 
filling these gaps in our thinking about 
that 


of transportation 


cities, it seems only in the case 


within the city do 


we have a comprehensive feature ol 


economic life that 


serves to combine 
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these objectives in a= single coherent 


element subject to mapping and analysis. 


THE DyNAMIC STRUCTURE OF THE CITY 


Before attempting to study the move- 


ment of people within an urban region 


it 1s necessary to 


back- 


Historically 


establish the 
gvround of that circulation. 


considered, the large-scale movement 


ol people within a city is a= rather 


recent phenomenon. Accounts of Euro 
pean cities or the proto-« ities of colonial 
\merica before the Industrial Revolu 
that 


and 


tion tell us residence and the 


production sale of goods were 


physically related, at least occurring 


in the same district and often in the 


same building. Pre-industrial 


mitra- 
urban circulation appears to have arisen 


from the purchasing of commodities 


rather than from their production and 


sale. Obviously, the raw materials 


of production had to be accumulated 
from outside the city, but this condition 


would result in exterior 


than 
With the coming 
of industrial life, production and _ res 


rather 
interior connections 


idence tended to become separate, 


Factory districts, commercial districts, 


The 


peculiar site needs of the factory and 


and residential areas developed. 


the shop conferred on ippropriate loca- 


tions a value which to rule out 


tended 
residence. 


In the industrial 


areas of the city 


the workshop was replaced by the 


factory. There the provision ol power 
required the concentration of produc- 
tion in a 


factory and the 


“mill village” 
In Lowell, Massachu- 


setts, the opportunity to utilize a con- 


building 


functional unit of the 


was introduced. 


siderable concentration of water power 


led to the establishment of one of the 


first true manufacturing cities in the 


United States. Mills were built along 
the Merrimack River and water-power 


canals leading from it. Although suc- 
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cessive mills established their” own 


‘‘villages’’ of workers’ housing, it was 


not long before the tie between factory 


and broke down and 


tenement labor 


circulated throughout the whole 
complex.” 
No doubt the 


organized money economy brought 


initiation of a highly 


about a economic 


land 


outside 


spec ialization ol 
with its 
Colonial 


the few 


activity segregation ol 


had, 


supported 


use. America 


proto-cities, little 
commerce. Sugar, salt, nails, glass, and 


a few other 


commodities constituted 


the stock ol But with 


general stores. 
the coming of factory employment even 
evervday essentials had to be pure hased 
and trade grew rapidly It is interest- 
ing to note that in Lowell the business 
district sprang up on the island of land 


Merrimack 
Rivers and_ the 


circumscribed by the and 


Concord Pawtucket 


Canal, in close association with the 


pioneer mills and their mill housing 


dey elopments. 


Thus, this “industrial” 


core became also the trading focus when 


commerce expanded out of the city 


into the countrvside. 


This same relationship existed be 


tween port. or railroad station and 


business district in cities founded on 


transportation as shown in Figure 1. 
In Marquette, Michigan, the port cen- 
the South 


time of founding and 


tered around Harbor at the 


just inland from 
that point the central business district 


When the Paciti 


Railroad laid out the town of Chevenne, 


vrew up.! Union 


>See M irgaret Parker: Low 1 Study 
Indust Development, New York, 1940, pal 
ticularly Chapter 3, “The Evolution of — the 
Pattern.” 

See Raymond F Murphy, ot Vance, Jr ‘ 
ind Bart J. Epstein: “The Internal Structure 
of the CBD,” Econ. Geog., Vol. 31, 1955, pp 
21-46; and Raymond E. Murphy and |]. | 
Vance, IJr., ““A Comparative Nine 
Central Business Districts,” Econ. Geog., Vol 
30, 1954, pp. 301-336 

‘Robert Platt: “An Urban 
Marquette, Michigan,”’ 
Imer. Geogrs., Vol 


Study of 


Study 


Field 
f Iss 


Annals 
21, 1931, pp. 52-73 
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LOWELL MASS MARQUETTE MICH 


CHEYENNE WYO 


SCRANTON PA 


he a lvsis ind disp rsion is shown in these four 
two-part re i ft anit 7 f conflux is evident in each place despite the fact 
started as a trad ( ter he necessity for ‘‘external” additions to industrial and 
mes of conflux is also shown The map of Lowell is after Margaret Parker, that 

Robe itt d that of Scranton after Clifford Zierer 


Wyoming, in 1867, rail yards were By the mid-nineteenth century Amer- 
constructed where the railroad made — ican cities were noted as having discrete 
its final crossing of Crow Creek Bus- districts segregated by function. It 
iness grew rapidly along the first street should not be overlooked that a prac- 
bordering the railroad. From this ticable means of intra-urban circulation 
evidence and = observations elsewhere had to be devised to facilitate this 
it appears that even in towns not separation in the larger cities. In the 
originall trade centers the business early phases of the Industrial Revolu- 


district tended 10 locate it the side tion the larger cities of the country 


of the prime economic core (port, rail- experimented with city transportation. 


road \ ird, factory, or mine reinfore ing New York introduced horse cars as 


the focus of circulation there early as 1832; Boston and Philadelphia 
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followed shortly thereafter. Electric 


introduced in’ Richmond 


Boston 


traction was 


in 1887. first 


constructed the 
subway in the Western Hemisphere in 


1894-1898. 


Krom the beginning ol 


the century the horse-drawn 


had 


pl ces 


“omnibus” 


been characteristic of the larger 


SoctAL AND ECONOMIC EVOLUTION 


It has been shown that the averave 


citv has a core or focus stemming from 


the original center of the urban develop- 


ment. This focus has in most American 


cities been close-knit multitune- 


| he ( olonial 
Salem 


and 
tional in the early staves 

merchants and ship owners ol 
lived adjacent to the port and even 
today we may view the close physical 
tie between the and the 


| ederal 
Sim- 


waterfront 


rows et town houses along 


Street built from shipping profits 


ilar ties are obvious in those « ities such 


aa 4s harleston, Bostor . and 


New port, 


Portsmouth where 


reverence for tradi 


tion has tended to preserve the eight 


eenth century land-use pattern But 


the evidence in most American cities, 


where tradition is lightly held, suggests 


that subsequent forces have existed 


this in- 


Studies 


inimical to 
land 
City 


with reports of the 


whi h have been 


timate mixing of 


Uses 


such as Yankee when compared 


Bi. pic al’ American 


city that the more fluid social 


suvvest 


structure of the average city has _ re- 


sulted in a geographical succession from 


veneration to veneration to keep pace 


with social advancement. Residential 


areas move outward and the proximity 
between employment and residence less- 


ens with each generation. It would 


seem that only where the ultimate in 


social position stems from historical 


primacy is there a freezing of the pattern 


of the past. Elsewhere numerous stu 


dies have shown that status in society 


is conferred by location of residence 


DYNAMIC 
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and that this location-caste structure 


changes with each generation. One 


of the prime goals of economic advance- 
in our society 


ment has been the move 


to a “better area’ and this area is 


truly mobile through time. 
the city 


Evolution in must also be 


Not 


cities 


related to e onomi conditions. 


only does increasing size ol 


account for this change but in addition 
economic evaluation plays its part. In 
times past it was possible for industry, 
residence to be closely 


commerce, and 


related in) location, even though seyvre 


total area otf the 
City When we 
New York City, as now 
had’ a 


50 thousand in 


gated, because the 


was small. reflect that 


constituted, 


population of approximately 


1790 and in 1950 had 


a population 160 times as vreat, it 1s 


obvious that a vast areal expansion 


of the urban region has had to take 


\lthough 


their density of development, the 


place cities have increased 


with respect to residential use 


Valls 


been less than might at first 


The 


nineteenth century slum can 


have 


appear. density per acre of the 
be equalled 


t 


today but only in tall housing projects 
The 


of land in 


subject of economic evaluation 


terms of location is far too 
complex to be considered in detail here 
It should be 


that this “ 


mentioned, nevertheless, 
value’ « hanges independently 
Changed 


wholesaling pro 


from the growth of the city 
manufacturing and 
cedures have created contrasting loca 


tion requirements indicatin ites ol 


SS 


such a size as to be totally impracticable 


near the core of the city. Even in 


commercial land use which can pre 
See Homer Hoyt: The Structure 
{ l Vel 0orho s im Amt 
Federal Housi v \dm 
P. O., 1939; and W. Lloy 
id Paul S. Lunt: The S Lif 
‘ommunity, Vo l, Yank City Se 
iven, 1941, particularly Chapter 
gical Areas of Yankee Cit \ 
Newburvpo . Massachusett 


hi 
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empt any site on an basis, 


economi 
values change as is well demonstrated 
by the annihilation of the Eighth Street 
retail area of New York, or the malaise 
of the area ruled by ‘“‘contractualism”’ 


as elucidated by Firey in his study of 


Boston 


during the last hundred 


Much that 


these changes are due to the growing 


one 


vears.' evidence 


suggests 


use of automobiles rather than to the 


absolute growth of the 


city. Just as 


social estimation § is 


evolutionary, so 
valuatior 
with the 


for time. 


is economic understandable 


only addition of a variable 


Though it has been impossible here 


to go into detail with 


respect to the 
and 
economic evolution, it is important to 


precise characteristics of social 


comprehend this change. The dynamic 


nature of the city 


may be caused by 


these technological, economic, and social 


forces but these are 


represented, in 


microcosm, by the internal 


circulation 


which 


adjusts to evolutio1 


resulting 
from any ot several causes. 


THE NATURE OI 
The 


\ ides 


URBAN CIRCULATION 


circulation within the city di- 


into several parts according to 


purpose. It is obvious that 


movement 
results economic. or 


Without 


movements 


from either the 
social interests of individuals. 


doubt these 


the largest ol 
is that of workers from place of res- 
idence to place ol work. This is com- 
An- 


that of 
customers, both individual householders 


monly called the journey-to-work. 


other economic 


circulation is 
and business people, in what might be 
termed, in parallel, the journey-to-shop. 
Such a journey is neither so repetitive 
nor so predictable as the journey-to- 
work but in the individual 
movements and in the concern for ease 


sum ol 


6 Walter Firey: ein Cen Boston, 
Harvard Sociological Studies, No 1 Cam- 
bridge, Mass., 1947, particularly ( hapter VI 
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of access this circulation has more 


immediate economic importance than 
the flow of employees. Although in 
the past largely to and from the central 


business district and within residential 


districts, today the journey-to-shop 


often terminates in outlying shopping, 
wholesale, and office areas. 

A final type of economic movement 
but often 


This is what might 


is usually of lesser extent 
of great frequency. 
be called circulation; it 


includes both commercial contacts with- 


commercial 


in a financial or other office area for 


routine business transaction and _ sales 


and delivery of commodities and serv- 
ices. Along with the journey-to-shop, 
is economically 


the 


commercial circulation 


rational and 


provides a key to 


location of economic activities, as is 
well shown in a study of the commercial 


in Philadelphia.? 


movements 


‘“‘linkages”’ 
Social 


are far 


within the city 


more indiscriminate than those 


associated with economic ends. Social 


visiting in a large city with a relatively 


mobile population may be highly for- 


tuitous in its geographic pattern, though 


a close survey would probably show 


a tendency in time for a contraction 


of individual 


movements into a 


more 


restricted community. Recreational cir- 


culation, on the other hand, is dom- 


inated by institutionalized 


areas. of 
recreation either public or commercial 
and is 


more akin to the 


definitely 
journey-to-shop, at times actually part 
of it, with obvious influences on the loca- 
tion of commercial recreation facilities. 

Considering these several types ol 
city movement from a different aspect, 
we may distinguish between those with 
a collective terminus and those with dis- 
The 


persed termini. journey-to-work, 


John Rannells: The Core of the City, A Pilot 
Study of Changing Land L’ses in Central Business 


Districts, New York, 1956. Particularly Chap- 
ter II], “ Establishments and Their Linkages.” 
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the journey-to-shop, and recreational 


circulation are all characterized by the 


assembly of large numbers of individ- 


uals from many geographical origins. 


In contrast, commercial circulation is 


characteristically one of dispet sion, 


olten from a center established as the 


focus of the journey-to-work. As has 


been mentioned, the movement lor 


social visiting is entirely one of indi- 


vidual ties but is not necessarily pattern- 
less, as Sov iologi al studies demonstrate 
In terms of city structure each of these 


types of circulation is a constructive 


lorce shaped by SOC ial and economi 


And 


allel in operation. 


conditions. thev are largely par 


On the basis of this 


parallel may use a 


relationship we 


study of one type of movement to 


establish the shaping of the city 


Pit JOoURNEY-TO-WoRK 


AS AN INDICATOR 


rhe 


ment 


several types of urban move- 


have received quite contrasting 


attention from students of urbanism 


Recently the flow of people in the 


journey-to-shop has become an im 


portant consideration due to the in 


creasing flexibility of movement. It 


is often said that we are now more 


mobile and thus shop more widely, but 
i this 


in essence wider shopping area 


stems from the growth of a_ flexible 


individual transportation contrasted 


with a previous, and inflexible, mass 


transportation, rather than from = ab 


solute mobility. But so recent are the 


detailed data on the journey-to-shop 


that any historical picture is impossible. 


Much the 


respect to all but 


same problem arises with 


one of the urban 
circulations, that one being the journev- 
to-work. This movement, as the most 
repetitive and enduring, has been most 
fully 


reason it 


recorded in the past. Kor this 


is ol use in the establishment 
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of urban dynamics to look at the 


journey-to-work. 
A recent San 


study of Francisco 


provides us with a quantitative break- 
daily journeys in terms of 


Although 


a different classification from that 


down ol 


purpose. * this study used 


here 
emploved, it is possible to regroup the 


San Francisco figures for purposes ol 


comparison. The main distinction be- 


tween the two systems is that in this 


paper each journey is thought of as 


having a primary purpose whereas in 


the California study the ‘‘legs”’ of com- 


posite journeys may be distinguished. 


Because of the fact that the trip “home” 


combines the number 


return trom a 


of different tvpes of journey it accounts 


for the greatest number of trips (37.7 


per cent). In terms of destinations 


other than ‘“‘home”’ the journey-to-work 
with 27.3 per cent of all 


be added 


serve a 


bulks largest 


trips, to which may most ol 


the “trips to passenger,” a 


class comprising the carrying of pas- 


bus stations or railroad 


senvers lo 


stations (5.5 per cent), and ‘“‘trips-to- 


total of 
Next in importance its 


school” 2.8 per cent or a 


35.6 per cent. 


the class and 


a trips for recreational 


social purposes’’ with 12.2 per cent. 


Shopping trips accounted for 6.2. per 


cent while “trips to transact business”’ 
trips of salesmen, physicians, and the 
like Other 


classes were “trips to eat meals”’ (1.9 


accounted for 4.1 per cent. 


per cent trips to airports and railroad 


stations to “‘change mode of travel” 


1.2 per cent), and 


dental 


Ee trips for medical 


and attention” (1.1 per cent 


lor the purposes of this paper, it is 


significant that in terms of destinations 
other than ‘‘home”™ the journey-to-work 
accounts for by far the largest percent- 


age of the diurnal trips. 
SSan Francisco Departme it of City 
ning, Daily 7 Ss IM Fran 


San 
vr iphed report June, 1955. p 10) 





| CONOMIE 


KATE LIEPMAN’S WorK 


\Ithough drawn from British experi 


ence, we may summarize the ‘‘causa 


tion’ of the journey-to-work by citing 


the Kate 
The Work 


function performed by this diurnal tide 


writings of Liepman.? — In 


Jou ney lo she divides the 


into topographic and economic and social 


parts. Topographic causes of the jour- 


ney-to-work include the various aspects 
of the physical structure of urban places 


which necessitate a daily movement of 


workers. Economic and_ social causes 


include a number of nonplace lactors 


leading to internal circulation. Among 
these she cites the essential nature of the 
the 


journey-to-work in functioning of 


large-scale manufacturing and trade, in 


the widening of the labor market and 


the expansion of the potential ior em- 


ployment, in facilitating the expansion 


and reorganization of industry through 


a mobile labor force, in the caring for 


seasonal fluctuations in) employment 


and the decline and replacement. ol 


certain industries, and in the accom- 


modation of habitually mobile segments 


of the labor force. In addition, the 


journey-to-work tends to preserve the 


family unit when several members are 


emploved, allowing women and juveniles 
to supplement the family income. 


Phat 


from work, 


this tide-like movement to and 


which has come to be known 


as ‘‘commutation”’ in the United States, 


is essential to the functioning of an 


urban complex can readily be shown. 


it 46 impossible to conceive of a mass- 


production factory, a central business 


district, or a major wholesale district, 


without the journeyv-to-work. Borrow- 
ing again from Liepman, we 


that 


May Say 


places ot work become cones of 


conflux whereas City reside tial areas 


Kate 
York, 1944 
of the Dail 


pimal 
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and outlying suburbs become zones 


i 
oO} dispersion. 


ZONE OF CONFLUX 


The 


mav be analyzed meaningfully in terms 


functional pattern of a. city 


of dispersion and conflux, particularly 


when we seek to explain the relative 


location of use areas within the city. 


In this analysis of flow three elements 


The 


area of conflux, that section 


are necessary. first and most 


basic is the 


where the. city derives its support, 


economic or institutional, basic or non- 


basic, manufacturing, commercial, or 


organizational. It has been established 


that the original zone of conflux is the 


siting factor for the city, and, in fact, 


the location theory advanced by econ- 


omists is primarily applicable to the 
The 


the city may be though 


area of conflux. other parts ol 


of as tributary 


or dependent in relation to this zone 


and only indirectly affected by location 


theory . The focusing of routes normally 


associated with the central business 


district, the lines of rail or water access 


implicit in) many industrial locations, 


and the local supply of raw materials 


In mining towns are “locational” for 


zones of conflux rather than zones of 


disper sion. 


ZONE OF DISPERSION 


The second element of dynamic anal 


ysis of urban patterns is made up of 


zones of dispersion. As has been sug- 


eested, these zones of dispersion are 


the residential areas of the central city 


or outlying sections which are coequal 
to the zones of conflux in the explana- 


tion of internal circulation but are 


dependent in relation to city siting. 


Finally, dynamic analysis requires 


a consideration of the system of con 


nection implicit in dispersion and con- 
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flux. Under this heading of connection 
both 


movement 


we are concerned with the actual 


pattern ol daily and with 


the sfage Ol transportation Illustrative 


of the latter is the contrast between 
the pedestrian pattern of the medieval 
city and the automotive pattern in the 


Parkins, about 


1930, 


modern. city. 
Nashy ille in 


sections ol 


writing 


distinguished two 


the central business distri cs 


one is in old ave; the other in 


the present and future. One cde veloped 


in the steamboat ind horse-draw 


vehi ular stave the other in the auto 


motive era.” ‘ * OL transportation 


influences range of movement, its pur 


pose, the number of individuals in- 


volved, and other facets of the circula 


tions that shape urban morphology 


SUBURB AND SATELLITI 


The 


location factors to zones of conflux and 


contrast in the applic ition of 


zones ol dispersior 


requires the estab 


lishment of a sharp 


distinction 


terminology as applied to functionally 


contrasting areas outside the central 


city. It is here proposed that the term 


suburb or suburban area should be 


restricted in usage to outlying 


ZONCS 


of dispersion, politically separate frem 


the central city Thus we would have 


two types ol residential areas, city 


residential Areas ind suburba 


Phat 
obvious \1 


resi 


dential areas. such a distinction 


eXISts 1s idditional dis- 
necessary in the case. ol 


\\ het 


zones” ol 


tinction is 


zones of conflux 


part of the 


central city, thes conflux 


have well-tixed 


terminology such = as 


business district, industrial area, and 


wholesaling district. Jut in outlving 


sections we often neglect to make such 


i distinction and thereby overlook the 

mA irki Protile f the 
Business hville le 
Lheir lym | } 


ty 1930, p. 172 


Retail 


eCsset id 


AND DyNamk 


\NALYSIS IN URBAN GEOGRAPHY 197 


differing operation of location economics 


on primary areas which, because of 


their strictly economi ruled 


hature, are 


largely by location economics, and on 


suburban areas which are merely de- 


pendent in function and location. In 


the case of outlying primary economi 
areas it seems wise to restrict the term 


tellyt 
Iie 


Sal ite to those sections that contribute 
to the basi support ol the city. These 
outlying zones of conflux are important 


in dvnamic analysis as movement. is 


common trom zones ol dispersion in the 
city to conflux in the 


central zones ol 


satellite. Such journeys-to-work would 
produce a movement of inward conver 
vence ol ly on those suburbs which are 
ilso partially satellites 


With 


inalysis 


these elements Ol dvnami 


zone of contlux, zone of dis 


persion, and concomitant circulation 


1 mind il should be possible to establish 
which results 


a model of urban structure 


from. the work in the city 


Such a 


lorces at 


model mav be sub 


teste fol 


stantiation or refutation This paper 


undertakes the creation olf model 


ind the testing of its validity 
\REAI 


SELECTIVITY OF GrROWTH 


Before turning to the dynamic struc 


thought 


ture of the city some should 


be given to the need for any concept 


of urban expansiol more detailed than 


one of uniform) peripheral expansio1 


If we assume that every itv vrows 


around an initial nucleus (zone ol 


contlux whi h has come mto existence 


to exploit the economi pote tial ot } 


particulat might 


veographical site, we 
that 


potential would result in simple periph 


also assume that the realization of 


eral expansion in a series of incremental 


rings around the urban core. Fach 


doubling of the radius of the built-up 


area of the city would obviously quad 


ruple the area within a circle of that 


new radius. The expansion of potential 
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urban land may be said, in theory, to 


be a power function of the increase in 
This 


an early 


the radius. fact quite clearly 


leads to introduction of selec- 


tivity in the use of land in successive 


incremental bands. Even in those 


instances where terrain and_ political 


conditions can be ruled out as shaping 
that growth is 
Urban 


land interdigitates in salients on plains 


forces it is obvious 


areally selective. and rural 


as well as in hill country, and these 


salients contain all forms of urban 


land use. 


The selectivity of growth is related 


to the geographical increase in area 


noted above. Radial expansion SO 


quickly enlarges the area that the linear 


function we associate with urban de- 


velopment does not create an effective 
demand for the quantity ol potential 


land available. In the outer sections 


of the citv only the ‘‘better”’ land need 


be used. This better land may, in 


addition to the commonly thought of 


phy sical geographic il characteristics, be 
urban 


the product of superior 


The 


portation tells us more about the forces 


trans- 


portation. study of this. trans- 


shaping the city than does the study of 
physical site features. Transportation 


is subject to continuing “revision” 


resulting from technological advance, 


new economic thinking, changing social 
attitudes, and reduced working hours. 
In concise form transportation sums 
these social and economic changes and 
expresses the result in clearly observable 


geographical patterns. 


A MopeEL oF DYNAMIC ORGANIZATION 


that the 


analysis 


To repeat, we may say 


beginning of dynamic 


rests 


with the determination of the original 


zone of conflux. Figure 1 shows four 


and indicates this initial 


On the 


cities sector 


one hand as trade has been 


the most widespread generator of urban- 


(SEOGRAPHY 


ism, we might logically expect that in 


the majority of cases a point advan- 


tageous for access from the 


trading 


area and the source of goods would 


In many 
in the Middle 


West, this core was probably at the 


become the core of the city. 


American cities, notably 


railroad station, where the receipt of 
freight was easiest. Thus, the typical 


trade center is railroad-oriented; we 
may look at Cheyenne as an example. 
Despite the fact that the city was a 
‘railroad town’’ in the sense that its 
major support lay in- servicing the 
railroad rather than in trade, the station 
business district form 


and the central 


a continuous but two-part zone ol 
hand, if the 
that of 
facturing place, mining center, port, or 
that 


factory, center of mines, waterfront, or 


conflux. On the other 


origin of the city was manu- 


resort we may expect the site of 


location will ‘‘locate the city.” 


Adjacent 


scenic 
to this should be the central 
and, returning to 


find that 


business district, 


Figure 1, we this is the case. 
coalesce 


Mar- 


a position central to the 


Factory and business district 


in Lowell, port and district in 


quette, and 


local mining areas in Scranton is occu- 


pied by the central business district. 


Whether this dualism of initial zone ol 


conflux is without 


would 
require further investigation; but the 


exception 
examples here cited suggest a strong 


functional tie between the initial con- 


flux and business center. 
The 


business district would logically be sur- 


initial zone of conflux with its 


rounded by a residential area, the zone 
of dispersion. In most American cities 
the founding took place when internal 
still 


The proximity of 


movement was largely on foot. 


residence and em- 


ployment was essential. A> ring of 


housing may be thought typical of 


these cities and the examples shown 


would validity of this 


suggest the 
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theory. Subsequent expansion of em- 


ployment areas seems to have taken 


two courses. In the case of commerce, 


land 


trade made possible the absorption of 


values associated 


the high with 


part of the ring of housing and a change 


to business Central business 


uses. 


districts expanded through accretion. 


Manufacturing and transportation 
functions appear to have grown through 
external reproduction, probably due to 


their economic inability to uproot and 


supplant housing. In Lowell new mill 


villages were laid out. In 


the North 
New York 


the construction of 


Marquette 


Harbor extended the docks. 


shows a similar growth in 


Port Newark, Bay- 


onne, and other outlying integrated 


ports. The contrast in the expansibility 


of commerce and manufacturing may 
help to explain why cities have a single 
but often have 


The 


the advent ol 


central business district 


several manufacturing districts 


future of commerce with 


integrated outlying shopping centers 


is less obvious. Although part of the 
development of multiple zones of con- 


flux stems from the inability of 


Mahnu- 


facturing to absorb the original zone 


of dispersion, at times multiple areas 
fact that 


Ol anutac ny 
for manutacturl 


result from the land suitable 


may be in several 


dispersed areas rather than in a con- 


tinuous band.” 
With the need for exterior expansion 


of manufacturing the satellite came 


into existence. Using Boston as an 


example, we may say that the initial 


site was determined by the port, located 


on a tombolo extending into the broad 
The 


\ recent article by Raymond | 
‘The Industrial Sites Inventory 
ot \pplied 
I Géteborg Skriftserie |Gothenburg 
Economics Publications!, No. 1, 
125-133) describes an 
industrial sites in the Springfield, 
setts, area and shows strikingly, 
in Figure 2, the dispersed nature of 
trial sites 


harbor. business district vrew 


Murphy 


Handelshégskola Is 
School of 
1959, pp 
potential 
Massac hu- 
particularly 
good indus- 


Ce ography hp 


analysis of 


\n Example 
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¢ much 


When manu 
New 


nineteenth 


back from the wharves occupying 
of the original peninsula. 
facturing was introduced in 
land at the 


leony 
turn of the 
century, there was little room in Boston 


itself for factories. In addition the 


tombolo location was ex¢ eptionally Poo! 


in terms of water Factories 
built 


Waltham became the first textile center, 


power. 


had to be away trom the city 


soon other satellites 


to be tollowed by 
such as Lowell, Lawrence, and Haverhill 
making textiles, and Brockton and Lynn 


Around 


( onsiderable 


making shoes. each factory 


town a population was 


centered and the zones of dispersion 


tended ultimately to coalesce into a 


single urban complex. 
It is probable that the particular 
New England 


for the development 


civil structure of 


may 
account in part 
ot highly discrete satellites in the Bos- 
be borne in 


ton area. It should 


mind 
times all 


New 


England states was parcelled out among 


that by the end of colonial 


the land in the three southern 


minor civil divisions called either towns 


or cities. Geographically the distinc- 


tion between the two is unimportant, 


since towns and cities are equivalent 


in area and represent a defined and 


delimited civil entity with 
Unlike 


States, southern 


municipal 


powers. most parts ol the 


New 


mesh ol 


United England 


had a complete units with 


municipal powers prior to the advent 

\ study of the development of suburban 
ireas of Omaha, Nebraska, by William Baker 
that although it has often been 
that a large unfor 
tunate neighbor, the establishment of the 
Omaha _ stockvards in South Omaha in the 
1880's in open country led to the subsequent 
surrounding of this facility by areas of residence 
for the Despite the fact that this 
stockvard is now the most active in the United 
States, that 


zones of dispersion around it are 


has shown 


assumed stockyard ts 


workers 


there is no evidence residential 


being aban 
doned even though today this is entirely feasible 
under conditions of the journey-to-work Wil 
liam Baker, Areal Growth of Omaha th Special 
Reference to the West-side lrea, Unpublished 
Ph.D. Thesis, The University of Nebraska, 1958, 
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of industrialization and 


its consequent 
urbanization. Although some partition 
of preindustrial municipalities took place 
the coming ol 


with mill villages (e 


Lowell, Maynard, and Clinton, 


\Massa- 
chusetts) and there was some annexation 


of adjacent towns by Boston 


the city ol 
e.g., Dorchester, Charlestown, and 
Roxbury in general neither partition 
nor annexation took place. 


the New 


characterized by 


Pypically, 


evrowth ol England urban 


Was 


complexes the 


inclusion of additional 


municipalities 


ringing the city rather than by the 
land in the essential sense 
as in the Middle West and Far West. 

Although New ma\ be 


thought to have a civil-division pattern 
that of 


inclusion of 


England 


different from the 


remainder of the United States, we can 


most ol 


find an equivalent development ot 


satellites outside the central city in 


Middle and Far West. This 


olf growth is particularly characteristic 


the type 


in those where 


Cases county or state 
boundaries have tended to force satellitic 
development along the lines found in 


New 
Least 


England. Gary, Indiana, and 


St. Louis, Illinois, show this well 


in relation >t 


to Chicago and louis 


Oakland 


( learly 


respectively. and Richmond, 


California, are discrete in rela- 


San 


tion to Francisco and each othe 


bec ause ol 


county and 


hydrographi 


barriers. It appears that the scale may 


differ in satellite development depending 


on local political veography but that 


the basic force remains constant 


If we may assume that at first work 


place and residence were in close spatial 
association, with the development of the 


central business district, the 


Mass- 


production factory, or the mayjo1 port 


patter 
forthcoming 

nd its 
published the 
Pp fic Ci tG 
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it was no longer practicable for everyone 
to live within walking distance of his 


work. Rapidly, cities developed ZONES 
ol dispersion that served several zones 


With 


multiple lines of circulation there was 


of conflux. the establishment of 


ho longer such contiguity between the 
two the 


could be 


types of zone that 


nature ol 


the connection overlooked. 


This tie of residence and work-place 


may be shown diagrammatically as in 


aye 
Figure 2. 


Prefatory to a 


discussion of this 


diagram it 1s 


necessary to establish 


The 


zone ol 


terminology. area from which a 


factory or conflux draws its 


workers is commonly called its labor- 


But 


name to the area in which the residents 


shed. even Liepman gives no 


Irom a particular zone ol dispersion 


work. It that 


is here proposed this 


parallel feature be called 


the employ- 
ment field. 


PHEORETICAI 
THI 


Pi STRUCTURE O1 


LABOR-SHED AND 


EMPLOYMENT FIELD 


The 


produc t ol 


col eption ot the 


CIty as a 


forces working to 


align 
zones of dispersion in predictable rela- 
tionship to zones of conflux is nebulous 
and requires the construction of a 
against 


Such 


model 
which to test ac tual conditions. 


theoreti al diagram Ol 


\n earh ittempt to est 
t 
structure’ 


blish a model of 
was that of Sten De Geer 
book Vdanniskans ch Varinesli 

(Stockholm, 1924 where he 
the influence ol tr ivel time ol 
smasted 
cits [ 


l the 


ee 


i his 


LILLIA 


Geogran considers 


the shaping ota 
(village mto a torstdd metropolitan 
t study he 
growth of a single place ind 
ization of subsequent suburbs 
i fl IN ind 


busine ss 


nlike the prese! assume 
the organ 
around it, (2) a 
that primarily an 
district), (3) the 
ireal political struv 
a final stage of Commutation 
public transportation of 

This paper itte 
Geer's work in (1 idding 
consideratioi ot 


) 


sing ot col 


Zoe 
afldrszon central 
ibsence ot any pre 
ture, and (4 


de pe nde t on 


eXisting 


walking 
mpts to idd to De 
to the model a sep 
conflux and 
taking into considera 


to work 


arat zones ol 


zones ol dispersion, 


tion the influence of areal political structure, 


Continued on pr 2 


uve 20 
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a model must rule out all 


than 


attempt to 


variable elements other those 


stemming from urban dynamics. lo 


do so, political and terrain variability 


that might account for eccentricities 


in the pattern must be overcome. In 


the political realm Christaller’s work 


has suggested a “uniform shape”’ for 


such minor political structures as might 


be involved in an urban complex. These 


regular hexagons, based on the assump- 


tions that boundaries commonly. will 


be composed of legs of straight lines 


and that no area will be outside a 


political unit or shared by two 


units, 
have been widely accepted as providing 


devoid of adventitious 


The 


circular pattern, which might seem the 


a framework 


elements. closest figure to a 


best arrangement of areas tributary 


to a center but would produce over- 


lapping or gaps, would be this hexagon. 
By constructing a grid of hexagons such 
civil 
division would be secured taking polit- 


a “uniform shaped and_ sized”’ 


ical structure into account but reducing 
it from a variable to a constant. 


Commonly in geography the plain 


of low elevation has been considered 


the typical habitat of man and certainly 


it may be shown that most men live in 


such areas and, even that 


more, most 


economic activity that produces cities 
is carried on in plains regions. To 
assume such a terrain for any theoretical 
model of urban dynamics seems both un- 
exceptionable and productive of the de- 
sired end of a nonvariable terrain base. 


In Figure 2 it is assumed that there 


is no variation in landscape or political 


framework. Under this circumstance 


the areal structure of economic activity 


along with the dependent urban areal 


and (3) carrving the consideration forward in 
time to include the part automobile com ta 
tion has plaved in the 
complex. Students of 
movement might be 9 
the present study and its model with that of 
De Geer shown on page 65 of his book 


of the urban 
urbanism ind 


shaping 
urban 


interested in) comparin 


(sEOGRAPHY 


structure would result from two irreduc- 
ible 


from an 


variables: (1) absolute distance 


initial or satellitic 


and (2 


zone ol 


conflux, transportation tech- 


nology. Obviously such a conclusion 


to conditions within 


the 
of one major region, urban or rural, to 


is applicable only 


an urban region: not to relation 


another. It must be accepted that the 


discussion of the initiation of urbanism 
and 


is not the this 


purpose ol paper 
thus it is assumed that the seed of city 


development time for 


exists at the 
which the model was created. 

Within an urban region distance has 
facets: (1 


the initial 


two linear departure from 
and (2) a 
the 


economic cost of movement depending 


zone of conflux, 


relative and 


composed ol time 


on transportation technology. On re- 


flection, it 


may be seen that within 


an urban 


region (1) remains constant 


throughout time 


this 


whereas (2) changes. 


kor reason, in a study of urban 


dynamics it is entirely logical to con- 


sider linear departure a time-constant 
and thus of little concern in understand 


ing the history of urban structure. 


TRANSPORTATION ‘TECHNOLOGY 


\T THE INITIAL STAGI 


2-A\ the 


is constructed with 


In Figure hexagonal grid 


a distance between 
the centers ol political units that would 


correspond to a_ practicable walking 


or horseback journey-to-work. In the 


earliest of American cities such 


trans- 


portation was current at the time ot 


founding and _ it 


seems reasonable to 


begin any model with the earliest- 


occurring example appropriate to its 
characteristic transportation technology. 
Such a 


be around six 


journey might be 


assumed to 
miles; some 90 minutes 
This 


well 


of walking or an hour of riding. 


value of six miles corresponds 


with the interval between the 


New 


centers 


of southern England towns and 
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Middle Western Western 


ships which have central settlements. 


and town- 


With a six-mile dimension to a political 


mesh, it may be 


supposed that in the 


beginning phase a zone of conflux 


would draw workers from an hexagonal 


area extending outward for six miles 
(12 miles across and 81 
Phis 
labor-shed of the zone in its most basic 
Similarly, 


a particular 


square miles 


area would be the theoretical 


state. any person living at 


place, let us assume a 


village, should be able to seek employ- 


ment anvwhere within a hexagon of 


the same area. lo create a nonover- 


lapping pattern of a typical labor-shed 
and employment field, Figure 2-A was 


constructed to show these, each of the 
zones in turn centered on a town center. 
The towns themselves, being six miles 


areas of 27 


\lthough 


the employment field nor the labor-shed 


across instead of 12, have 


square miles each. + neither 


would be comprised totally of complete 


towns, due to the fact that either zone 


represents a hexagon of specific area 


centered on a nucleation rather than 


an assemblage of political units, it is 


interesting to relate these two zones 
to the towns in which the work is car- 
ried on or the employees live. During 
the time of walking and horse transpor- 
tation, the employing town or the resi- 
dential town furnishing workers would 
quarter the size of the employ 

ment field or labor-shed 
Further observation of the theoretical 
diagram will reveal that the hexagonal 
political pattern assumed has character- 
the inclusion of six 
the labor-shed and 


a similar number of work-places in the 


istics that result in 


ad jac ent centers in 


employment field of a particular place 


\DVANCES IN “TRANSPORTATION 


TP ECHNOLOG\ 


The first improvement in transporta- 


tion that could be utilized in the 
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journey-to-work was the railroad, de- 
veloped in England and New England 
during the late 1820’s and the 1830's. 
By mid-century 


‘workers’ trains’’ were 


being run, and the diurnal movement 
This being 


1850 


by. ratlroad was a reality. 


the case, we may assume that by 
it was possible for workers to extend 
held 


ZONE 


their employment beyond — the 


previous walking and for the 


factory to push outward in its search 


for workers. If we may relate the 


morphological form of the mill village 
to the transportation ter hnology of the 
earliest period of the Industrial Revolu- 
tion, we may equally relate the origin 


of suburbs as we know them today to 


the advent of mechanical transport. 


During the walking era, space was 


of significance mainly in an absolute 


sense. Within the practicable distance 


for daily journeys, location was _ rela- 
tively free of route-orientation, as move- 
both 

But 


the railroad this uniformity disappeared 


ment was individual and highly 


adaptable. with the coming ol 


and specific locations became more 


important in analysis than absclute 


distance. A uniform landscape was 


not, and could not be, served by rail- 


roads everywhere. In even in 


New 


dense rail-net, railroads were relatively 


fact, 


England, with the nation’s most 


limited in extent during this period 


Railroads introduced a nonuniform ele- 
consideration ot the 
The 


spawned a 


ment into the 


economic landscape. linearity ol 


rail patterns linearity ol 


labor-shed, and of 
Such a 


composed of hexagonal political units 


settlement, ol em- 


ployment field. linear pattern 


is shown for the railroad era in Figure 
2-B. \ railroad 


tional symbol 


(shown by the conven- 


connects the zone ol 
The 


overlapping, in 


dispersion and the zone of contlux. 
obvious result is an 
part, of the typical employment field 


and labor-shed along the rail line. The 
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two would extend beyond the central 
town to adjacent centers in the former 
walking zone, but elsewhere we may 
assume that the units making up the 
would be (railroad 


the 


pattern towns Sta- 


tions) centers of which would be 


served by the railroad. 
that 


As the typical 


zone of conflux might be served 


more railroads 
that 


line, the labor-shed for the work-place 


by two or would be 


favored over served by a single 


with multiple connections could be 
considered larger than the labor-shed for 
the work-place with a single connection. 

In Figure 2-B, a probable pattern 
the conflux 


outlined in Figure 2-A is suggested for 


of labor-shed for zone ol 


the railroad era. The expansion con- 
sequent upon the building of the railroad 
is obvious and the ramification of these 


tentacles of labor-shed is 


suggested 
along two rail lines. Under the circum- 


stances assumed, the labor-shed 


would 
expand from the 81 square miles charac- 
teristic of the walking era to a possible 
300 


railroad era. 


the 
A similar, though smaller, 

the held 
the 


square miles or more during 


expansion of employment 


might be theorized. In this case 


typical zone of dispersion established 
during the walking era is shown with 
a single rail connection and the con- 
sequently smaller employment field: 250 


square miles increased from 81 square 


miles during the walking era. In either 


of these cases the total areas are in- 


tended as merely suggestive of relative 
size. 


PECHNOLOGY ADAPTED TO LOCAL NEEDS 


The expansion of cities resulting from 


the provision of railroads created a 


demand for still more labor, and for a 


broader labor-shed. The fact that rail- 


roads were expensive and difficult to 


construct and were largely oriented 


toward moderate to long-distance trans- 


portation led to their being supple- 


(GEOGRAPHY 


The 


street railway, which could use existing 


mented by less costly rail facilities. 


streets and roads, came into existence 
particularly during the 1890's. As it 
tended to 
conform more to the road pattern estab- 


utilized existing ways, it 
lished in the earlier walking era than 
Less 
the 
street railway, but the ramification of 


to the later pattern of railroads. 


direct routing was common _ for 


lines tended to create a rather dense 


net. Figure 2-C shows the theoretical 
landscape with a street railway system 
added to the railroad pattern. Tentacles 
have been pushed outward the 
field 
shed and a _ limited-to-complete radial 
Due to the 


railway 


from 


previous employment and labor- 


pattern has developed. 


lesser efficiency of the street 


as a means of transport, absolute out- 
would not have been 


ward extension 


increased over the railroad era. Even 
fairly close to the center of dispersion 
or the center of conflux, areas unserved 
by railroad or street railway would 
have remained outside the employment 
field or labor-shed, as the only alterna- 
tive to have been 
walking, with its severe limitations. 


The 


and 


rail travel would 


increase in 


held 


street- 


employment 
labor-shed area in the 


railway era ramification 


sprang trom 
rather, than peripheral expansion. — In 
but outward 


the model, area is added 


distance remains the same. The labor- 
shed of the zone of conflux has increased 
to 700 square miles, but the outer limit 
The 


is still smaller, but 


is still approximately 40 
held 


is up to 500 square miles from 250 square 


miles. 
employment 


miles in the previous era. 


THe CURRENT TECHNOLOGY 

The development of the automobile 
to the extent that ownership was wide- 
spread and service was dependable 
1920 that 


mitted a return to the earliest orienta- 


reached a stage around per- 
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tion of transportation, that of individual 
rather than This fact 


the 


mass transport. 


freed journey-to-work from the 


bonds of restricted mass movement 


Under 


would 


along rail lines. this situation 


the labor-shed logically return 


characteristic of the 


the 


to the pattern 


earliest phase, with significant 


modification that the range would be 


vreatly expanded over that typical ol 


walking. The pattern resulting would 


again return to the simple. situation 


of distance controlling the limit 
ol the labor-shed 
held. Only 


providing fast and ethcient transporta- 


outer 


and employment 


where railroads remained, 


Lion, would there be Aly considerable 


likelihood of skewing this pattern by 


proruption beyond a consistent outer 


ring. Such a railroad line and its effect 
is suggested in Figure 2-D, which shows 
the pattern theoretically developed dur 
Ihe the automobile era. 


labor 


have @XxX- 


iutomobile era the 
field 


“ovap-filling.”’ 


During the 


shed and employment 


panded greatly through 


In the model the former has increased 


to several thousand square miles with 


no absolute increase in 


he 


reaching an 


outward dis 


tance. latter has increased more 


Size 
This 
more rapid increase of the employment 
held 


rapidly, equivalent 


of several thousand square miles 
is logical with the ending of de 
pendence on mass transportation. With 
Inass movement no longet 


necessary to 


assure transportation to an area of 
relatively small employment, the worker 
is free to take employment anywhere 


within a practicable daily journey. 


WORK-PLACES 


(Fig. 2-A 


work-places has been 


THe DEVELOPMENT O1 


In the earliest stage the 


development of 


suggested. During the later 


staves 


these have been indicated. lt should, 


however, be pointed out that, although 
the 


a uniform landscape is assumed, 
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intervening railroad and street railway 


eras would have seen a_ considerable 


advantage redounding to those zones 


The 


best-served places might be thought to 


of conflux best served by rail lines. 


grow during these periods, probably 


at the expense ol less well-served work- 
Che that 


despite the exclusion ot variables other 


places. result would be 


than transportation, advantageous loca- 


tion cannot be ruled out. In the his- 


torical sequence outlined, certain places 
would tend to 


assume predominance 


by the last stage. For simplicity only 
one place of enhanced importance has 


been shown. 


Put APPLICATION TO URBAN PLANNING 


The preceding discussion of the de- 
velopment of urban structure in relation 
does not 


to transportation implies, but 


( onsiderable 
A briet 


résumé of this relationship is in order. 


elaborate, a situation olf 


importance to urban planning 


It may be noted that the dynamic 


history of -the city contains two con- 


trasting ‘‘systems,”’ one of highly per- 


missive nature and one of equally 


restricting orm. During the first and 


last of the transportation eras pedes- 


trian ands automotive respectively 


time-distance appears as the only control 


of urban development. The flexibility, 


ubiquity, and absence of any obvious, 


clearly defined ‘‘economi quality in 


walking and operation of the individual 
highly 


automobile are permissive in 


Leach 


relation to urban areal patterns. 


of these eras did, in its peculiar way, 
The 


city 


result in urban sprawl. mid- 


nineteenth industrial and 


the 


century 
itieth 
the 


mid-tw¢ century metropolis 


exemplify consequences. In the 
first case the city grew rapidly in size, 
consuming large amounts of rural land 
through a cellular reproduction such as 


lhe 


\ illage tended to reproduc ein mi rocosm 


we have seen in Lowell. mill 
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the original city, joining the work-place, 


commercial district, and factory housing 


in a single area. A ‘‘community”’ 
resulted that was occupation-oriented ; 
all, the the 


apprentic ec. 


from owner to voungest 


lived in close association 


with the work-place.'’ But these dis- 
tricts spread widely over the environs 
of the city. 


the 


If any pattern of land use 
location 
ot the 
working nuclei around which the com- 


broad-s« ale 
the 


was result of 


economics, it was pattern 
munities developed. 

Between the pedestrian era and the 
ol 


sorting of land use was accomplished 


advent automotive transportation, 


largely through the agency of the fixed 


oriented rail und 


Although 


times built 


and economically 


railway lines. these lines 


at 


support 


with little relation 
ad- 


history 


were 


to that is, economically 


equate demand—the financial 


ot 
earlier street railways (those that pre- 
dated the 


the majority of railroads and the 


automobile, as the later 
railways were anachronisms when they 
were built) attests to their satisfying, or 
creating, an economic demand. Cities 
grew, but not haphazardly; and where 
that growth took place a_ practicable 
and efficient form of transportation was 
already available. 

The 
choice 


With it 


bounded 


automobile revived individual 


in urban circulation patterns. 
came what still seems 


all Ull- 


expansion of the city and 


encroachment on the rural landscape. 
Phe absence of any apparent economik 
measure to be applied by the individual 


to daily commutation has 


resulted in 


extremely long journeys as well as the 


proliferation of highly scattered resi- 

6 ‘This 
il the 
in Great Britain and the | 
Jennett described the 
for the potteries, J. P. Marquand 
textiles in New England, and Ibs« 


ship-building towns of Norway 


“community 1 recurrent ele 


novels describi ig the time, parti 
nited States 


ent 
tlalry 
Arnold 
occupation-community 
did so for 


the 


(GEOGRAPHY 


The 


areas often represents not the operation 


dential areas. location of these 


of economic evaluation of time-distance 
or travel cost, but rather the developer's 


selection of sites with minimum costs 


Per- 


haps this is more precisely urban spewing 


of developing land for residence. 


than urban sprawling. 

The permissive nature of automotive 
has withdrawn a 
the 


American 


transportation ver) 


real ‘“‘master plan’ trom control 


ol in cities. 


development 
Unfortunately this removal came prior 
to the era of effective land-use planning, 
so that chaos began before any police 
power existed to control or prevent it. 
Even today most planning 
little 


planning of 


agencies 


are endowed with too power to 


accomplish actual urban 


dynamics. What metropolitan agency 


can legally say, ‘‘uneconomic express- 


ways will not be provided, and therefore 


build 


In the past, urban dynamics 


you may not in that inefficient 


location?” 
effected this restraint. 


Another facet of this problem was 


clearly outlined by the pioneer of the 
How- 
1913. “it. is 
doubtful whether all the improvements 


that 


Garden City satellite, Ebenezer 


ard, when he wrote in 


have been made in locomotion 


during the past 80 years have brought 
working life in point of time one minute 
nearer to home life than it was before. 

The reason for these disappoint- 
ing results is not far to seek. . . . It 


is because immediate and 


material 
results have been the chief end sought. 

Phrased in relation to dynam 
analysis, we might say more specifically 


that 


the time 


journey-to-work results 


failure shorten 


the 


the to 


taken by 
from: (1) the growth in the initial zone 


of conflux, usually the central business 


7 An from Howard’s article, 


the Working 


anning Rei 


excerpt 
Transit Problem and 
found in The Town P 


1959, p. 25. 


"The 
Man,” is 
Vol. 30, 


ew, 
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district, which has made the securing 


of an adequate labor force from nearby 


areas very difficult, a situation which 


might be justified as a necessary con- 


sequence of major urban growth; but 


) 


also from (2) the fact that little thought 


has been given in locating subsequent 


zones of dispersion in logical relation 
to work-places, this resulting from the 


ability. of mechanical transportation 


a to “ripen” land for speculative 


development farther from the city than 


required by prior building and (b) to 


increase Commuting distance while not 


changing commuting time, and (3) the 


failure to appreciate that any unneces- 
Sar\ separation of the zone ol dispersion 


from its predominant zone of conflux 


requires an uneconomic transportation 


input in the journey-to-work. So long 


as housing for workers rests solely on 


the initiative of private developers, it 


can hardly be expec ted that the location 
of that housing will result from causes 
other than minimum development costs. 


In England the ‘‘worker’s train”’ 


represented a shifting, by legislation, 


of the economic burden of excessive 


commutation costs onto the general 


public by forcing railroads to earn their 


profit from freight and long-distance 


passenger travel. In this country a 


similar subsidy has been established, by 


regulatory agencies, for commutation 


trains and, by legislative appropriation, 


for express highways necessitated in 


considerable degree by unwieldy and 


wasteful journey-to-work patterns.'* 


Such is the problem presented to 


planning by the current technology 


and urban dynamics. An understand- 


ing of these.dynamics is essential to 


orderly and econom urban pl WMning 


TESTING THE MODE! 


The 


namic analysis here suggested requires 


No body 


theoretical framework for dvy- 


testing and substantiation. 
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of information has been found that 


an historical 
that 


this labor area 


could be used to construct 


series of labor-sheds. It seems 


the general features of 
determined, but its 


may be precise 


extent is elusive. The mass of evidence 
Suggests that the patterns proposed as 
typical of the several stages of trans- 
But to defend 


portation are correct. 


this arrangement it 1s necessary to find 
more detailed information than is avail- 


This 


ol transportation-settlement 


able for labor-sheds. theory 
relation- 
ship with respect 
field 


Massac husetts. 


to the employment 
held 


have 


work in 


the 


tested by 
We 


between 


has been 
noted 
correspondenc e the 
field 
such testing may serve /ocum tenens for 
both 


employ- 


ment and the labor-shed, and so 


a testing of labor-shed and em- 


ployment field. The employment field 
for Natick, one of the important suburbs 


ol Boston, will be investigated. 


FIELD 
NATICK’s WORKERS 


THE EMPLOYMENT 


FOR 


Settlement in eastern Massachusetts 


followed a town pattern with a com- 


the area by these 
Within 100 


settlement of 


plete coverage ol 


towns at an early date. 


years of the original 
Boston, in 1630, that part of Massachu- 
setts east of Worcester had a framework 
of town centers and a well-developed 

‘For a 


of worker's 


discussion of the origin and 
trains in England and America 
see Charles Francis Adams, |r., Railroads: Thet 
Origin and P New York, 1878 Lésch 
transportation im 


nature 


oblems, 
views this matter of costs of 
consideration in 
profit’’ as “industrial 
faced with the 
where they are 


individual 
maximization of 


commutatiol is an 
“the 
workers are often 
whether to live 
whether the 
by lower and greater int ingible 
idvantages of the country such as light and 
lit F August Lésch: The Economics 

Location, New Haven, 1954, p. 99 He fails 
to consider the effect of this individual maxi 
benefit on the “equilibrium” be 
tween individual and general interests that he 
postulates to be the ultimate control of location 
It is doubtful that in the lon indi 
vidual benefits can be taken into consideratior 


questior 
¢ mployed, or 
balanced 


cost of commuting will b 


living costs 


mization of 


g run only 
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One of 


founded 


the earlier 
Natick, 
1650 and located 


17 miles west of Boston on the Charles 


agriculture. towns 


to be was begun as 


an Indian mission in 
River. The advent of factory industry 
during the early nineteenth century 
affected Natick to 
New 
considerable 
The 


been 


a degree typical of 
Here 


shoe-manufacturing 


southern England. 


grew 
up a 
industry. labor supply appears 
the 


local farms, whose prosperity declined 
| | 
and 


severely 


to have drawn largely from 


during the first half of the century 


whose economic survival was 
questioned during the latter half of the 


The 


velopment of factories in Natick pro- 


nineteenth century. earliest de- 


duced a pattern of labor movement 
typical of the horse-and-pedestrian era. 


Although 


available, considerable investigation 


detailed statistics are not 
supports the belief that the labor-shed 
for those factories was the town itself, 
an area of some 15 square miles, and 
band of 
The 


residents not at 


a_ thin farms in neighboring 


towns. field for 


Natick’s 


own work-places appears to have been 


employment 
work in its 
an essentially and 


equivalent nearly 


coterminous area. At mid-century 


Natick 
the 


was a typical satellite within 


eastern Massachusetts industrial 
structure. 


The Natick 


Boston in 1834, but the town experi- 


railroad reached from 
enced little change with respect to the 
That the 


satellite 


journey-to-work. town re- 


mained largely a rather than 


the 
50 years alter the coming of 


a suburb of Boston is shown by 


fact that 


the railroad no more than 2.3 per cent 


of the employed population of Natick 


found work outside the town. There 


appears to have been a degree of inertia 


that the 


maintained localization of 


employment long after improved trans- 


portat ion had made 
field 


an expansion of 


the employment possible. This 


(;EOGRAPHY 


inertia stemmed from several roots. 


One was without doubt the conservatism 
The 
of work in town enhanced this localiza- 
the 


of the population. availability 


tion. Finally, rail 


service first 
provided Was not keyed to commuta- 
Figure 3 shows the train service 
Natick and repre- 


sentative years between 1841 and 1951. 


tion 
between Boston for 
be seen that in the earlier years 
the 


It may 


the service between two was not 


noticeably oriented toward commuta- 


tion. No sharp clustering of eastward 
departures in the morning is observable 
until 1887. that 
a sizable part of the passenger move- 
the 


fact, 58 


At that time we know 


ment between the places was for 
journey-to-work. In 1885, in 


per cent of all train passenger move- 
ment was for commutation,!® but, even 
so, only a small part of Natick’s labor 
force worked in Boston. The town was 
still to a major degree an outlying zone 
of conflux, a satellite of Boston. 

Tut 


OCCUPATION OF NATICK’S 


RESIDENTS 
In order to trace the development 
of the Natick 
and also to outline the background of 
Table I is 


several years 


employment field for 


YTOW th, lor 
1931 


information is available on the place 


presented. 
between 1882 and 
of employment for residents of the town 


according to type of work. As _ these 
figures are derived from town directories 
for the years shown, it has been neces- 
Sary to generalize the categories rather 


than to use a standard classification ot 
Within 
several conditions can be discerned. 


It should be 


in the 


occupations. this 


limitation 


kept in) mind that 
the 


dynamic organization of an 


discussion of theoretical 


urban re- 


gion, variables other than type of 


transportation out. In 


were ruled 
19 Annual Report, Board of Railroad 
missioners, Massachusetts, 1885, p. 112 


Com- 
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Fic. 3. Train service graphs for the Boston 
and Albany Railroad Boston and 
Natick Each dot represents the 
parture in the direction indicated 
are 12-hour clock 
bordering the 
hours"’ for the 
from The Christian 
1951; 1850 from a 
timetable in the 
Historical Society library, Harvard | 
1856 from an advertisement in The 
Observer, May 7, 1856; 1860 from The Natick 
Observe February 10, 1860: 1862 and 1879 
from A ppletons’ Railway and Steam Navigation 
Guide, July, 1862, and February 1879: 1887 
from The Natick Citizen, May 11, 1887; and 
1951 from the timetable for the Boston ind 
Albany Railroad, September 30, 1951 


between 
time of de- 

lhe graphs 
faces. The black bands 


graphs represent ‘commuting 
direction shown Sources: 1840 
Science Monitor, April 16, 
Boston and Worcester RR 
Railway and Locomotive 
niversity; 


Natick 


actuality, of course, these variables 


do intrude. Geographical uniqueness 


cannot be overlooked, since there are 
ports, central places, power sites, and 
the like. In the case of eastern Massa- 
chusetts, Boston from its founding was 
the political, economic, and population 
center of its region. It was the largest 
zone of conflux from colonial times. Its 
attraction for workers 


was commel- 


surately great. And for certain occupa- 
tions the city afforded the main source 
of employment. For this reason, it is 
important to add the type of work to 
the field. 


Much as we have avoided this variable 


our study of employment 


in the discussion of the theoretical 


cannot do so in actual 
Table | 


influence of 


movements, we 
practice. helps to establish 


the the 


occupation on 
journey-to-work. 

Krom the table it may be determined 
that certain occupations have’ been 
the ones most commonly 


Natick itself. In 


a satellite and it is not surprising that 


practiced in 


1882 the 


town Was 


construction workers, factory workers, 
and transportation labor were largely 
employed there. Boston, as the central 


place, was of importance in public 


employment (mostly the state govern- 
ment), professional, semiprofessional, 
and retail sales occupations, It 


that 


must 
the latter 
three are ubiquitous functions in an 
the 
employment in the central city will be 
felt in the 


decrease 


be observed although 


urban region, concentration — of 


each. In successive years 


notable features are the slow 
in the percentage of employment found 
in Natick and the increasing importance 
of Boston in sales 


work of all sorts, 


office work, professional employment, 
and transportation labor. Equally strik- 
ing is the slow decrease of factory labor 


Natick. To 


stand this shift it is necessary to remark 


predominance by under- 


that the slow decline of the archetypical 
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industries of 


New 


manutacture, 


southern England, 


textile and shoe affected 
Natick greatly. 


ol the 


During the depression 


"Thirties the shoe industry col- 


lapsed; and if comparable data 
1951 it is 


one-quarter ol the 


were 


available for that 


doubttul 


over factory work 


would have been found in the 


The 


few of the best-founded zones of conflux 


town. 
establishment of dominance by a 
tended to reduce local employ ment both 
What re- 


mained to the town were the predom- 


relatively and absolutely. 


inantly 


ubiquitous functions: local re 


local 
services, general labor, and construction. 

\lthough occupation 
available for 1951, 


in the 


tailing, professional and other 


data are not 
extensive field work 


town at that 


time justifies the 
the status of the 


had 


Part of this disappearance 


conclusion that 


town 


as a zone of contlux largely dis- 


appeared. 
stemmed from the offering of alternative 
through an 


work-places expansion ol 


the employment held as a result ol 


automotive transportation, but part 


the economi 
With 
move to the periphery 
the post-World War Il 


period, Natick enjoved (or suffered, it 


stemmed from a shift in 


composition of the population. 


the large-scale 


sO typical ol 


you prefer) the largest percentage in- 


crease in population of any of the 


suburbs of Boston, 


increasing in ten 
years approximately 100 per cent from 
15 to 30 


thousand. People moved to 


the town not to work there but to live 
there. In truth, the situation was one 
of a zone of conflux overpowered and 
submerged in a zone ol dispersion. 

Tul 


SHAPE OF THE FIELD 


Purning to the physical shape of the 
held, 


employment shown in Figure 5, 


this change of Natick from work-place 
plain. — Al- 
though the railroad had not 


1882, its 


to living-place is equally 


assumed 


great importance in part in 


AND DyNAMI¢ 
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the shaping of the field is plain. At 


that time work outside the town was 
found only in those municipalities along 
the railroad 


from Framingham in the 


west to Boston in the east. The neigh- 
boring towns off the railroad provided 
no employment, substantiating the 
that where railroads 


theory were not 


available, no more than a walking zone 


would be available for 


work-places 
This is significant in that towns north 
and south of Natick had moderate-sized 
factories in 1882. 


Figure 5-A shows 


Natick’s railroad-era employment field. 


STREET RAILWAY FIELD 


With the coming of the street railway 
in 1885, the pattern began to change. 
Still predominantly a satellite depend- 
ing on factory employment, the addition 
to the employment field in the early 
part of the street-railway era (as shown 
for 1897 in Figure 5-B) was Wayland, 
Natick, 


work was found in several shoe factories 


the town to the north of where 


along the street-car line, and an addi- 


tional town to the 


west along the 


railroad, Westborough, where = similar 


factory employment existed. The height 
of street-railway development in Massa- 
chusetts was at the 
World War. 


to show the 


(Fig. 5-C 


time of the first 
The map for 1915 serves 
that 


By then the limited radial 


conditions at time 


pattern theorized for trolley trans- 
evident. Three towns 
Natick, each accessible 
by car-line, were added to the 
field. Six 


Boston and one to the south 


portation was 


to the south of 


town’s 
employment places to the 
north of 
radial lines 


from Natick or Newton also came into 


that could be reached by 


the employment field. The last railroad 


to be built in this section was completed 
in the 1880's, so that it seems probable 


that the car-lines rather than railroad 


facilities account for this expansion. 


Again, most of the towns added 


were 
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Fic. 4. Identification ma et - 


highly industrial (Waltham, Watertown, 


Chelsea, and Quincy) and would have 
been logical places of employment for 


workers living in a dying satellite. 


AUTOMOTIVE FIELD 
The 


mence as 


automobile came into prom- 
a medium for the journey-to 
the 1920's. lo the 
early effect of car travel, the employ- 
field for 1931 
Although 


of this pattern 


work in survey 


ment 
5-D. 


is shown in Figure 
features 
1915, 


seen 


the general 


are discernible 1 1 
additions are 


fill, the 


farther 


certain important 


tended to 


The “gaps” outer 


boundary 
Natick, 
conflux 
Milford, 
field. 


industrial; and we see 


was pushed from 


distant 


Wort ester, 


Canton 


and = fairly zones. ol 


Maynard, 


into the 


such as 
and came 
These distant zones were highly 
the shift of the 
town from satellite to suburb strength- 


We that 


the changes in place of work sprang, as 


ened. may be fairly certain 


far as transportation was concerned, 


and citie Ss ot ¢ 


(,EOGRAPHY 


iy > RockPort 


Essex 


GLOUCESTER 


J Many ’ 
SSrtsrelg 


opct™ MARBLEHEAD 


“TNN \ swamPscorT 


non Figure 5 


istern Ma 


ssachusetts show 


from the use of automobiles. 


Most otf 
the street railways outside Boston and 
its immediately adjacent municipalities 
1931, and few of the 
field in 
1931 were practicably approachable by 
train. 


were abandoned by 


additions to the employment 


the town” 
conducted by Natick in 
1951 it the 


means of transportation used by workers 


From a loc al 


census ol 
the author in 
is possible to determine 
in reaching their work-place. Figure 6 
shows the pattern established on means 
the journey-to-work 
Natick. It is that the 


changes in employment field, its periph- 


of transport tor 


from shown 


eral expansion and the filling of vaps, 


resulted from the increased use of 


automobiles in the journey-to-work. 


Of the 78 towns in the 1951 employment 


This ‘‘census’’ was in the nature of a nearly 
complete ‘sample’’; 80 per cent of 
holds in the town were canvassed. 
random in nature, there is strong evidence that 
no bias in the sample resulted from artificial 
preterence in the selection of respondents 


the house- 
Although 
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CONOMIKC 


rABLI 


Up to 1850 
1850-1885 
1886. 1900 
1901-1920 
1921 1940 
1941. Present 


Walking 
Railroad 


Early St 


ind H 


Late St 
Early Auto 
Mature 


*Due to the fact that en 
total population of the employment fiel 
employment opportunities is, howeve 
the expanding employment field 

S inalvsis 


1940 


Ur ce Number of towns 
rea from United States Censu 


ployment field study 


field, all 


by Car®r. 


but 14 
These 14 


reached by car but also by bus, and in 


were reached solely 


were in every case 
two cases additionally by train. It 
that the 


manner strikingly 


used in a 
the 
the 


appears bus was 


similar to use 


of its lineal predecessor, street 


railway. Movements from 


two centers 
ol dispersion may be 


Natick to 


it, and 


noted, one from 


the towns north, west, and 


the other Boston 


the 


east ol trom 


to the 


towns to north and south. 


In the case of rail travel, no more than 


Boston Brookline at the 


and eastern 
Phis 


the orienta- 


end of the railroad were involved. 


fact appears to stem trom 


tion of commuter trains completely to 


the east in the morning that is shown 


on the train-service graphs in Figure 3. 


ZONI S O| 


EMPLOYMENT FIELD 


kor a suburb located toward the 


periphery of the urban complex, such 


as Natick, it is logical that the pattern 
of transportation zones shown in Figure 
6 should have its long axis radial from 


the central city. The alignment of rail 


lines in most urban areas ts radial from 


the central place so that the direction 


of rail commutation would be equally 


radial, and linear. Bus routes, 


though 


venerally forming a rather dense net 


over the area, would be practicable for 


(SEOGRAPHY 


4.200 
399 800 


1850 
1880) 
628,039 1900) 
1,179,761 1915 
1.620.977 1930 
2,862,241 1950 


s been necessary to substitute 
measure of the expansion of 


civil ¢ 


1897, 1915 


and 1931, and from lo« 
j ] ¢ iy 


ses time to the 


the journey-to-work in 


two type loca- 
tions: in the area adjacent to the suburb, 
and at the center of the urban complex 
where the greatest lrequency of service 
the 


and number ot 


greatest radiating 
lines might be anticipated. 

The full stature of Natick as a suburb 
1951. The 


of population was accompanied by a 


was established by 


influx 


continuing reduction of local employ- 


than one-third of the 


the 


ment to less 
total. Most of 
that remained was in local-service enter- 
The effect of 
a decline in local employment should, 


local employ ment 


prises and professions. 


according to the theory proposed, 
held 
the 


increase ol 


greatly expand the employment 


even if no addition were made to 

The 
population added to declining local work 
may have 


the field, 


town’s population. 


accentuated the spread ol 


but it can be stated that 


in-migration of residents implied that 


Natick was practicable as a place to 
live for those working in a wider area. 
In 1951 held 


closely the 


the town’s employment 
the 
urban complex. In 


paralleled limits of 


Boston addition, 


major distant industrial satellites such 
as. Fitchburg, 


added. 


shown on 


| Lowell 
1951, 

that 
\lassachusetts 


Lawrence, and 


The 


Figure 


were pattern for 
5-E, suggests 


those places in eastern 
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sportatio 


possessing large amounts of employ 
ment became a part of the employment 
held. In addition, all 
the urban complex entered the employ- 
field 


some employment even in suburbs. 


places within 


ment because of the presence ol 


It has been suggested that the first 
taken by 


is that of a 


pattern an employment field 


small amorphous zone 


surrounding the center of dispersion. 


The present pattern appears to be that 
of a large amorphous zone. This con- 
trast suggests a difference in size rather 
than form and requires some degree 


Natick 


as an example, it is probable that, up 


of measurement. If we take 


to about 1850, the town’s employment 
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t held, Natick, 1951. 


field coincided with its political extent 
in broad measure. The expansion of the 
employment field is shown in Table IT in 
terms of the their 


towns included and 


characteristics of size and population. 


INTENSITY OF CONNECTION 


One final aspect of the employment 
field that 


intensity of 


deserves attention is the 


connection within that 


area. The several “zones” established 
on the basis of type of transportation 
reach the 


1951, 


used to 
Nati k in 


prov ides us 


work-place from 


shown in Figure 6, 


also with a 


measure ol 
a total 


of over 2200 workers represented by 


intensity of connection. Out of 
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the sample, 85 per cent used automotive 
transportation, 11.5 per cent used the 
Che 


commutation to 


bus, and 4 per cent used the train 
train used for 


Boston 


towns were reached by 


Was 


and Brookline only. Fourteen 


bus and all 78 
towns in the employment field, includ- 


ing those reached by train or bus, were 


connected through automotive com- 


mutation. In no case did public trans- 


portation provide more than a minor 


part of the total journeys-to-work. 


Table [1] shows the percentage division 


and total journeys for the 14 towns 


accessible by more than a single means 


of travel. It should be noted from this 


table that Natick and the towns around 


it, together with Boston and two of its 
neighbors, were the main area in which 


transportation was of any si 


public 


nificance. Several factors probably ac- 
count for this pattern. Employment 


Natick Wellesley in 


ticular is characteristically 


within and par- 
that of some 
family than the 


that 


other member of the 


head. It would seem superior 


bus service, added to this employment 


of juveniles and women, accounts for 


the greater use of the bus there than 


in other areas. In the case of Boston, it 


(GEOGRAPHY 


would seem that the congestion of the 
central city, the high cost of parking, 
and the availability of considerable 
employment for women are the factors 
encouraging the use of public trans- 
For Boston itself, the good 
1951 


men to 


portation. 
rail commutation available in 
undoubtedly encouraged many 


use the train in the journey-to-work. 


THE PRESENT EMPLOYMENT FIELD 


This breakdown of the employment 
field by 
in 1951 the 


tion 


means of travel suggests that 


characteristic transporta- 


medium used by Natick residents 


was the automobile. The shape of the 
field was certainly established through 
Only the 


central city area with its concentration 


automotive commutation. 


of employment and its long established 
bus and train routes seemed to provide 
a sufficiency of work and an adequacy 


of public transportation to engender 


considerable mass transport journeys- 


to-work. Outward from the major 


axis of public commutation, the line 


east-west through Natick between 
Worcester and Boston, there was little 


Although the 


commutation to 


travel other than by car. 


railroad was used in 
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no, more than two places, most of the 


municipalities reached by public trans 


portation the Boston and 


Albany 
that 


were on 


Railroad. It would appeai 


this linear pattern of mass com- 


mutation may have been established 


at a time when rail travel was more 


common than at present. The influence 


olf direct bus service seems to have 


been of more importance in determining 


the means of transport than the shape 


of the area thus served seventy-one 


per cent of the places reached by bus 
had Natick. In 
fact, 83 per cent ol the plac es with this 


had 


direct) service from 


direct service actual bus com 


mutation. 

In terms of intensity of commutation, 
the 14 towns included in the group with 
more than one type of transportation 
accounted for 91 per cent of all employ- 


ment, despite the fact that no more 


than 15 per cent of all travel was by 


public carriers.. Obviously, there 


was 
a correspondence between desired con- 


nection and the availability of bus 


service, but it seems highly indicative 


of the current decline of public trans- 
portation that, even where available in 
efficient service, transportation 


Mass 


was little used. Even though we may 


assume that public transportation was 
impractical in most of the 64 towns 
zone ol 


find 


in the completely automotive 


commutation, it is revealing to 


that in that zone where actual use of 


public transportation attested to its 


practicality, over nine-tenths of the 


workers still traveled by car. 


PERIPHERAL EMPLOYMENT PATTERN 


The grading of the journey-to-work 


in terms of intensity with a core neat 


the pla e ol residence and less ( ommonly 
reached zones outward from the center 


has been shown in a recent study ot 


labor movement in the Boston area. 


In a study of firms located along the 
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major circumferential highway around 
Boston, Massachusetts 
Burtt that 


‘‘would seem to indicate 


Route 128, 
the 


that 


concluded evidence 


commut- 


ing distance alone is a major factor in 


labor supply. But commuting distance 


iw. related to where the workers 


live.””"' In addition he concluded that 


patterns of labor flow established by 


manufacturing plants located in down- 


town Boston did not transfer to the 


same plant in a suburban location. 


‘The 


least in part, in the limitations of 


answer seems to be found, at 


commuting facilities. Commuter train 
schedules in the morning and afternoon 
the needs ol 


are designed to meet 


suburbanites downtown, not 


the 


working 


downtown residents working in 


suburbs, and bus connections to 


suburban points are irregular, incon- 


venient, time-consuming or non-exist 


ent. Automotive commutation ts 
feasible but costly. Che gen- 
eral weight of opinion of the personnel 
managers seemed to support the 


skilled 


to have 


COn- 


clusion that the male worker 


was more likely an automobile 


and the mobility to seek out the best 


job with less concern of commuting 


distances, at least within the greater 


Boston area.’”” 


ln relation to the previous comments 


about the location factors affecting 


factory siting it is interesting to note 


Burtt’s finding that, ‘In most of [the 


firms studied] it appears as if the prin- 
cipal determinant of the new site was 


the availability of specific parcels of 


land that could provide space lor ex 


pansion, or for the efficient consolidation 


ot operations.’ The importance ol 


Su y Cl 
Research Report 


— f B 
kank Of Boston 
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the availability of land seems borne out 
by his findings that in a two-year period 
it was possible for plants employing 
11,000 people to locate 


over outside 


previously existing zones of conflux 
and secure adequate supplies of labor. 
It was possible, if you will, for a new 


labor-shed to be carved out of a pre- 
existing surburban zone of dispersion. 
The from the 
study of Natick would tend to contra- 
The 
small importance of public transporta- 


Natick 


importance assigned in the 


information secured 


dict several of Burtt’s conclusions. 


tion shown in 


contrasts with 
the larget 
study of the employees of Route 128 
The 
Natick residents appears to be a matter 
The 


well 


firms. use of automobiles by 
of choice rather than necessity. 
explanation of this contrast may 
difference between an 
field for a 
(Boston) and one for a suburb (Natick) 
Burtt that 


thirds of the families in 


rest with the 


employment central city 


points out less than two- 


Boston have 


cars.” In contrast, in Natick virtually 
all those of employable age own cars. 
In addition, the suburban status of 
Natick indicates an economic and skill 
status for most of the town’s residents 
residents. 


higher than that of Boston 


Within 
Burtt 
bility,”6 


this middle and upper group, 


cites increased individual mo- 
thus supporting the conclusions 


drawn from the study of Natick. 


THe FUNCTIONING COMPLEX 


If we accept the fact that an urban 
complex is an economic unit and has 
earliest industrial 


been so from the 


times, with outlying factory satellites 

tied through corporate control, selling 

and buying, and interest to the central 

city, it is important to note that the 

automotive era has witnessed the crea- 

tion of a functional unit tied together 
Ibid., p. 24. 


% Thid., p. 25. 


by intimate daily contacts of one part 


of the periphery with another as well 
as the perpetuation of old ties between 
the periphery and the core. These 
ties between parts of the outlying area 
are of recent origin, as is shown on the 
held. It 


seems that the core city has served as 


maps of the employment 


the highest-order center throughout 


most of industrial time, but that beyond 
that relationship compartmentalization 
of the urban complex has been charac- 


teristic until recently. Superimposed 


on these compartmental circulations 


there has been a general circulation 


focussing on the core for specialized 


services. By breaking down the com- 


partmental organization within the com- 


plex, automotive transportation has 


made the city an imtt- 


tied 


geographical 


mately economic and functional 


agglomeration, but has tended to make 


it also a loose and poorly organized 


physical unit. 


THE LABOR-SHED 
As a final test both of the parallel 


development of labor-shed and 


elM- 
ployment field and of the metropolitan- 
wide circulation introduced by auto 
labor-shed of 


Natick in 1951 


This labor-shed, shown in Figure 


commutation, the em- 


ployers in is plotted 
here. 


5-F, is smaller than the employment 


field, as we 


might expect in the case 
of a suburb, but the general shape and 
conforms to the theoretical 
Natick’s 
halt 
employment field, 33 towns compared 
This fact 


to substantiate the classification of the 


pattern 
model proposed. labor-shed 
is approximately as large as its 


with 78. alone would tend 


town as a suburb rather than a satellite. 


NATICK AS AN EXAMPLI 


Natick 


of the operation of dynamic analysis 


The choice of as an example 


is justified by the town’s high stage of 
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development during all of the 


Major 


transportation epochs in American ex- 


perience. It was served by the railroad 


at an early date and was in an area 


railroading, rail commuta- 
fully 


railway as a 


Ww here lox al 


tion, was Later the 


low al 


devel- 


exploited. 
street means ol 


transportation was thoroughly 


oped there. During the initial period 


Natick 


was located on one of the earliest of the 


ol automotive transportation, 


dual highways to be built in the United 
States passing 
Worcester. 


both a satellite and 


between Boston and 
Finally, the town has been 
a suburb, affording 
evidence of the working of both conflux 
and dispersion. 

Che conclusion seems established that 
held 
are related in shape and general size 


Phe 


of an urban complex represent, basically, 


the employment and labor-shed 


models of dynamic. organization 
this 


Massachusetts. — Lin- 


actual conditions as evidenced by 


study of eastern 


earity characterized the railroad era, 


ramification the street railway era, and 


gap-filling and peripheral extension the 


automotive era. 


\ Stupy oF THE ToTaL CITy 


One of the more serious problems 


faced by urban geographers is that ol 


studying in its totality the functional 


geography of the city. Studies of com- 


mercial, industrial, and residential func 


tional districts have been undertaken 


and have vielded) much information 


about these areas. The techniques and 


terminology of Proudtoot?? and Murphy 


and Vance®* with respect to urban com- 


mercial districts have been widely, 
adopted. 


tended, however, to focus attention 


primarily on the business districts them- 


Malcolm Proudfoot: “City Retai 
ture,’ Econ Geog., Vol. 13, 1937, pp $2 
‘Raymond E. Murphy and J. E. \ 
‘*Delimiting the CBD,"’ Econ. Ge 

1954, pp. 189-222 


These techniques have 
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selves and only secondaril on other 
districts and their ties with the business 
districts. Similar limitations might be 
noted with respect to work dealing with 
industrial and residential districts. 


There is a notable absence of work 


unifving 
\\ hat 


unity, functionally considered, has been 


attempting to establish a 


concept. tor urban 


geography. 


studies ol 
Harts- 


horne’s study ol Minneapolis we. Paul. : 


achieved has resulted from 


single cities as exemplified by 


But these single-city studies fail in 


different but equally important way 
to accomplish the creation of a unifying 


Phe 


the uniqueness ol 


concept of urban 


geography. 
attempt to portray 


an individual city just as the functional 
district studies attempt to portray the 
district. In fairness 
that 


sets out to 


uniqueness of a 


it mav be said neithet type ol 


study 


present a unifying 


concept. But at the time the 


sale 


absence ol a 


conceptual framework 


which might be used in relating urban 


functional districts or comparin n 


there tot # 
’ " 


Helr toa 


\ several cities has restricted 


the advance of urban geography as a 
held 


work for 


In proposing a conceptual Irame- 


analyzing the growth and 


development of urban areal structure, it 


Is hoped at the least to point up this 


need for thoughts and techniques lead- 
ing to an understanding of the total city 


and the contrast among total cities 


bukE CONCEPTION OI 


DYNAMIC ANALYSIS 


Persistently a concern of geographers, 


methodology must enter 1 any con- 


sideration of results \s has been 


suggested, any discussion of method- 


ology must begin with the conception 


of the field and its problems Untor- 


tunately, too few 


geographers have 
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concerned themselves with the process 


ol conceptualizing the problem, choos- 
ing instead to launch immediately into 


t. battle of technique with indistinct 


or unlimited problems. Typical of this 
procedure, which is inadvertently, but 
all too aptly, called an approach in 
attack 


problem, is the presentation of 


contrast to the more desirable 


On a 


idiographi regional and ‘industry’ 


studies in the geographical literature 


These too discrete studies have defied 


summation and broad analysis because, 
in the main, they lack a stated con- 
under- 
amplified As 


description 


ceptual framework that may be 


evaluated, and 
McCarty 


cc eS not 


stood, 
has suggested, 
name it 


But 


‘absolute desi rip- 


deserve the bad 


] dOSSESSECS 


in geographical writing. 


what we might term 


tion’ oriented toward no mental coal, 


properly in this case a conception of 


the purpose ol the description, is 
deserving ol little regard. This paper, 
though mainly descriptive, intends the 
information presented as a test of a 
conception of urban structure 

Phis 


simple and 


fundamentally 
that the 


conception is 
unsophistic ated: 


city is the result of forces within which 


time is an important factor and the 


attempt to study urban patterns must 
H H MecCarts “An \ppr 
Pheory of Economic Geography,” E 


Vol. 30, 1954, pp. 95-101 
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This 


dimension is contained in analysis which 


include a temporal dimension. 


seeks to establish the ‘‘dynamics. ot 


place” in the sense of forces at work 
and 


parts. <A 
that 


shaping the citv, and sorting 


segregating its functional 


proposal has been made here 


development of urban transportation 


serves to delineate part of the dynamics 
of place. Other parts await considera- 
tion, notably with respect to the opera- 
various economi 


tion ol systems on 


cities, the influence of  political-areal 


structure on urban growth, and the 
geographical expression of social change. 
It should be that 
transportation de- 


all ot 
this 


noted additionally 


no single study ol 


velopment can hope to establish 


the forces shaping the city. It 


paper has succeeded in introducing a 


true consideration of the dynamic in 


the study of urban geography, it is 
that called 


twenty 


important to recall Crowe 


for such an introduction over 


vears ago. Unfortunately, few have 


followed his advice. 
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SANTO DOMINGO DE LOS COLORADOS 


A NEW 


PIONEER ZONE IN ECUADOR 


Arthur L. Burt, Charles B. Ilitchcock, Preston E. 


Jamie a 


Clarence F. Jones, and Clarence W. Minkel 


The authors of this 


to the 


of Geography and Ilistory which was held in Quito 


the western base of the .lndes and to 


Santo Domingo area. 


N ma 
new 
In 

followed 

The 
programs, supported by 
ol 


areas 


ny parts of Latin America 


pioneer zones are appearing 


each case settlement 


the 


pi meer 


has construction 


ol a 


highway. postwar road building 


loans from a 


variety sources, are opening 


up 


hnew which were previously ull- 


occupied or only thinly occupied. Un 
all 


examined 


fortunately, not these new pioneer 


zones have been in advance 


by land classification experts, nor have 
they been properly surveyed. 


be 


In other cases the outcome 


In some 


cases disaster can predicted with 


confidence. 
is not at all certain. In January, 1959, 
the authors of this paper were able to 
examine one of these new pioneer areas 
in Ecuador, and to gather the informa 
tion for this report 


Santo Domingo de los Colorados 1s 


located at the base of the 


Andes, 45 


line to the west of Quito, and a 


western 
straight 
little 


about miles ina 


less than one hundred miles southeast 
Fig. 1 The 


west \ndes 


mixture ol 


of Esmeraldas 


low 


country to the of the in 


Ecuador is made 
low hills 


Where 


\ndes, they bring down vast quantities 


up of a 
flat 


emerge 


and valley lowlands. 


rivers from. the high 


of voleanic material, and this material 


report were members of the 


Fifth Consultation on Geography of 


United States deleg 


tlion 
Institute 
in January, 1959. 
During the consultation they took the opportunity to make the trip to 


the 


Pan .l mer can 


spend two days in field study of the 


is accumulated 
ot 


fans directly east of Guayaquil 


in the 


One 


huge ta 


Is along 


western base the 


ot 


has the effect ot 


mountains 
these 
confining the drainage 
of the whole Guavas Basin in one narrow 
channel as it 
Gulf of 
north there 


Santo 


finds its wav out to the 


Guayaquil. Farther to the 


are other imilar fans 


Domingo is situated near the 


apex of a fan that spreads out from 


where the Rio Toachi 
Western 


be wrders 


the 


emerges [rom 
Cordillera Where 
the mountains opposite 


Poach Valley the eleva- 


1800 feet above sea level. 


the this 


fan 
the end of 


tion is about 


santo about 


Domingo is also just 


the divide between 


On 


two 
The Rio lo 


the 


mayor 
drainage basins. ichi itselt 


is a tributary ot 


Rio Blanco which 
in a tributary of the Rio Esmet 
the 
Guaillabamba, another 
the 
the 
Where 


the fan slope, it has cut a 


turn 1s 


aldas. Just to north is the Rio 


tributary of the 
headwaters ol 


fill 


Rio 


Esmeraldas, which 


are ash 


the 


eroding of the Quito 
Poachi 


tl it-floored 


Basin. 


crosses 


between ind 


the 


trench which Is one two 


hundred teet below the 


The Santo Domingo settlements 


surtace ol 


fan. 


are on the undissec ted fan slope, several 


the trench of the Rio 


) 


miles 


Toachi 


west ol 


Fig. Draining this fan 
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\CCESSIBILITY 
Domingo has long been con- 
to Quito. It started 

the highland 


isolated 


tributaries 


ire the headwater 


(guavas 


Vinees) and 
Santo 


the 
nected up-valley 


sk | CC 


the Rio 
settle- 


ol 
the Daule 
he northern part of the low country 
. as ol 
Santo Do- : 
ments, quite completely 


abundant 
either Esmeraldas or Guayaquil. 
the Andes are 


mule 


outpost 
trom 


an 
Sut 


\ndes, where 


of the 
located, receives 
The annual average is between 


a concentration 
Very 


wesl 

is 
the westeri slopes ol 

rainy, and the 


lowlands was 


Mmwumeo 


and 
hnar- 


rainfall. 
60 and 80 inches, with 
steep 
to the western 


of rain between January and April, but . 
; trai 
Phroughout art 
row, winding, and frequently 


Contacts between 


ble wked 


Quito 


dry season 

cloudiness and 
bv slides. 

In 


and this remote outpost were few. 
the forest around Santo Domingo 


with no truly 


there is much 


In the rainy 
the 


the vear 
frequent showers. season 


often torrential There 


the 
Colorado Indians were able to maintain 


of living, protected on. the 
ol 


the showers are 
and 


any strong 
high, 

The vegetation is 
until 


winds, 
in 


are never 
esper ially 
their way 


humidity 


is very 
mornings. 
forest which, one hand from the encroachment 

people ol Spanish descent from either 


the early 
modified by 
Quito or Guayaquil, and on the other 


a tropical rain 
recently, had been little 


human action 
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Economie 


from with 


competition the Negroes 
around Esmeraldas. 


In 1947, 
Santo 


isolation of 
One of the 


first new highwavs to be built in Ecuador 


however, the 


Domingo ended. 
after the war ran westward from Quito. 
It climbed to a pass over the \Western 
11,000 


then descended in 


Cordillera about feet in eleva- 


tion and a straight- 
line distance of less than 35 miles to an 
The 
the 


elevation slightly below 2,000 feet. 


road is narrow and winding, and 


greater part of it is open only to one-way 
traffic. There are three traffic control 


stations (Cadena de control) which hold 


all traffic and 
all traffi: 


moves in 


until on-coming cars 


trucks have passed by. Thus 


between any two. stations 


the same direction at a given time. It 
truck some four to five hours 
The 


result of the opening of this road was 


takes a 


to make the 


trip. immediate 


a movement of new settlers into the 


forests around Santo Domingo 


Santo Domingo remained tied to 


All 


pioneer zone were sold in Quito, and 


Quito 


the products of the new 


from Quito came all the supplies for 


the 


the food. 


Diesel 
the electric generators, all came through 
still 

the 
bank where the railroad has its terminal. 


lowland § settlers, even 


Imported machinery, or oil 


Guayaquil. Goods are carried 


across the Rio Guavas to 


eastern 


Goods are carried by rail to Quito, some 


9300 


feet above sea level, and 


by truck down again to Santo Domingo. 
Supplies of all kinds are brought by the 


(ruckers, and the pioneer settlers in 


the lowlands purchase what they need 


LR ( M rph pos he ittora of Pacific 
Colombia and Ecuador,” ? tev., Vol. 29, 
1939, pp. 1-33; idem: “R ( 1 n the 
Colombian Choco, Geog? 1939, 
pp. 461-471; | N “Studies i 
Ecuadorean Geography,” llonograpns of the 
School of American Re 
American Research and 
California, 1950, pp. 57 


. School ot 
[ \ itv of Souther 


tor 


thence 


tEOGRAPHY 


from the truckers instead of from retail 
merchants in Santo Domingo. 
In 1949, 


opened up in the lowland. 


however, a new road was 


This road 
was hacked through the rain forest to 


Esmeraldas. Almost at once a string 


of new pioneer settlers, with bananas 


as their chief product, appeared along 


the road. There is now a ribbon of 


banana plantations some ten miles 


wide running from Esmeraldas to Santo 
road lacks 


the 


Domingo. However, the 


one bridge, where it crosses Rio 


Quinindé. Trucks bananas to 


the 


carry 
Zarate 
loaded 
itself 
the bananas are 
that 


Quinindé (Rosa where 


bunches are on river. barges. 


Esmeraldas has no docks, and 


transferred to lighters 
carry them to the ships lying at 


anchor off-shore. Transportation to 


that the 
the Santo Domingo ‘area are 


Esmeraldas is so costly ba- 
nanas of 
still marketed in Quito. 
Santo 
has been built in the direction of Chone 
Bahia de 


all-weather 


From Domingo another road 


and Caraquez. This is an 


road) only for a_ short 


distance to the 


southwest, and here 
pioneer planters are also established. 
Trucks can reach Chone in dry weather, 
and cattle can be driven thence through- 
out the year. 

\ new loan from the 
Bank of Reconstruction and Develop- 


(1958 


International 


ment makes possible continued 


Kc- 


The bridge will be built on the 


highway development in western 


uador. 
road to Esmeraldas, and the highway 
will be surfaced with gravel to Chone. 
Even more important, however, is the 
new 


black-top under 


highway now 
construction to connect Santo Domingo 
southward with Quevedo, and thence 
along the existing highway to Guavya- 
quil. 


1960, 


This road is to be completed in 


after which it will be possible 


for trucks to go all the way to Guayaquil 


in five hours will 


This new highway 
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probably bring Santo Domingo 


the service area of Guayaquil 
What 


bility 


have these changes In aecessi 


meant, and what will they mean, 


in terms. of the process ol proneet 


settlement ? 


PIONEER SETTLERS 


\s SOOT) 
accessible to 
1947, 
in. Most of 
who lived in either Quito or Guavaquil, 
had 
money or could 
to buv land 
had 


OWnhers 


is Santo Domingo was mac 


the Quito market ou 


pioneer settlers began to move 


them were Ecuadoreans 


and who accumulated enough 


borrow enough money 
his previously isolated 
neve been divided 


Phe land 


| the Instituto Vac ona de 


area amMone 


private was. sold 


Colonizacion 
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vad be twee 
ph by P 


\any 


OWhers 


for about 5 sucres per hectare. 


well-to-do Ecuadorean 


continued 


lett 


of the 
to live in Quito or Guayaquil, 
new plantations to th 


There 


ind thei 


care Ol manavers. were, how 


ever, four pioneer settlers who came 


from Idaho in response to an advertise 
States 


ment published in the United 
setting forth the opportunities of this 
new area. 


The 


proc eeded to 


new landowners or managers 
their lands in 


Workers 


forest. On 


develop 


about the same way were 


hired to clear the newly 


cleared land the first crops were maize 


ind rice. In the second vear some 


vTrass 


of the land was seeded to pasture 


1959 wa l 
1} 
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One of the 
Santo Domi 


Fic. 7. 
Idaho in 


\. L. Burt. 


settlers 


Photog 


pioneer from 


raph by 


and used for grazing cattle, and some 
Cattle 
most 


bananas. 
still the 
portant products, but since the bananas 


was planted with 


and bananas are 


im- 
could only be sold in Quito and _ since 


that 


from 5 to 3 


the price received for bananas in 


market suffered a decline 
sucres per bunch, some of the planters 
have been experimenting with other 
crops, especially cacao and coffee. 

One of the North American pioneers 
who told of his own 
Scott). In the 


had no prey ious 


interviewed 
Leal 
had 


tropical 


Was 
experience (Mr. 
first place he 
training in agriculture, vet 
this lack of preparation did not seem 
Mr. Scott 
came to the area in 1948 and purchased 
400 per hectare. 
With 15 hired hands he has cleared 200 
His 


pasture and bananas. At 


to have handicapped him. 


hectares at 5 sucres 


hectares. first crop was maize, 


followed by 


first the workers he hired were Negroes, 


(;EOGRAPHY 


but he has now changed to the employ- 
ment of highland Indians, and he finds 
them much more efficient and depend- 


able. When he 


bananas dropping, he decided to try 


found the price of 
planting cacao and coffee, selling both 
of these crops in the Quito market. In 
the past four years he has planted 40 
hectares of cacao, and from this small 
plantation he nets a substantial income. 
So profitable the production ol 
Mr. Scott sold all 


of his cattle in order to concentrate his 


has 


cacao become. that 
limited supply of workers on planting 


more cacao. He reported that it took 
60,000 
sucres to develop his 40 hectares ol 
He finds that 


be harvested in alternate 


three vears and about 


cost 


cacao. trees. coffee can 


weeks, and 
can be dried with the same equipment 
as cacao, and for this reason he is also 
increasing his coffee area. At present 
he has 80 hectares still in bananas, and 
idle 


40 hectares of cacao 


65 hectares of pasture. He has 


and 15 hectares 


of coffee. Pioneering, for Mr. Scott, has 


proved quite profitable. 


THE AGRICULTURI 


In the Santo Domingo area as a 


whole a fairly uniform land-use pattern 


has appeared. More land is in pasture 


than in all crops combined. The maize 
is found chiefly on the newly cleared 
lands around the margins of the pioneer 
zone. The chief commercial crops are 


bananas, coffee, and cacao. 


Bananas 


Within a 


meters ol 


about 40 
Domingo 


radius. of kilo- 


Santo 


some 10,000 hectares of bananas. 


there are 
how 
This easiest 


the 


was. described as the 


plantation crop to raise, since 


plants grow with little care and yield 


well. Except for its isolation, this 


area has proved to be almost. ideal 


banana country. The porous soil, 
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the eroded voleani ash, 


the 


derived from 


together with excellent drainage 


of the fan slope, mean that this district 


is not troubled with too much water. 


ven after a torrential downpour there 
is little standing water to be seen and 


there is little of the area that is water- 


logged. There are no violent winds to 


blow down the plants, and usually 


there is plenty of rain to keep the 


crops green. 
Phe banana planters are organized in 


the .lsociaci6n Nacional de Bananeiras 


quatorianos, an independent agency. 


The agency makes short term loans to 


planters at 8 or 9 per cent to pay tor 


new planting or for improvements. 


\lthough the Panama Disease has not 
appeared in this area yet, Sigatoka has 


appeared and has affected most of the 


The 


Spray 


plantations \ssociation under- 


takes to the 


plantations by 


airplane, charging the planters i 
sucre per bun¢ h. 

Phe area around Santo Domingo, and 
lor some 40) 


Santo 


kilometers away from 


Domingo along the road to 


bananas to the 


The 
the 


ISsmeraldas, sends its 


market in Quito. bunches are 


sent by truck up mountain road. 


The trucker, who acts as middle man, 


used to pay 5 sucres a bunch; but with 
the rapid increase of banana planting 


the price has now dropped to only 


3 sucres per bunch, which is scarcely 


enough to pay a profit to the growers. 


Bananas sent by truck and river barge 


to Esmeraldas sold there to the 


United 


are 


Kruit Company, which pays 


19 sucres per bunch The cost of trans- 


portation, however, cuts heavily into 


the profits, and in the neighborhood of 


Santo Domingo is too expensive to 


make this outlet attractive. Shipping 


Iesmeraldas involves also 


that 


by way ol 


the possibility a large proportion 


of the bananas will be rejected by the 


Company because they are improperly 
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formed or damaged in shipment. In 
the the 


portation and gets nothing at all for 


this case grower pays trans- 


his product. Esmeraldas is considered 
a poor market. 

he planters around Santo Domingo 
are eagerly awaiting 
of the Guayaquil. 
Although than 


to Esmeraldas, the road will be paved 


the completion 
new highway to 
the distance is yreater 


and trucks can move faster. However, 


still 


barge from Guayaquil 


bananas are transferred by river 


to ships ly ing 


at anchor in the Gulf of Guayaquil. 


The United Fruit Company is not yet 


certain of continued banana shipments 


from Ecuador and has not 


vet agreed 
to build banana loading docks. 

Do- 
produc tive 


from his SO 


The plantations around Santo 
mingo first 


Nr. 


hectares of bananas his weekly produc- 


were at 
Scott 


very 


rep wrted that 


was never less than 500 bunches, 
high as 1500 
With the spread of Sigatoka 


clisease, however, vields have declined, 


tion 


and was sometimes as 


bunches. 


and with the drop in price in the Quito 


market, many planters have stopped 


cultivating their plantations. It is the 
general opinion in Santo Domingo that 
if the United Fruit Company does not 
build docks and in other ways stimulate 
the increase of banana cultivation, this 
form ol production may not prove to 


be permanently profitable. 


Coffee, Cacao, and Oil Palms 


Several other commercial crops have 
been or are being tried out in the Santo 
old 


valley 


Domingo area. Sugar cane is an 


chiefly along the 


the 


crop, located 


bottom within mountains. Coffee 


is another crop that has suffered wide 
but is still im- 


The 


with cacao 


fluctuations of value, 


portant in this area. newest 


experiments are and oil 
palms. 


Coffee has long been grown high on 
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the mountain slopes on either side of 
But 


decline in market price for coffee which 


the old mule-trail to Quito. the 


has hit all the coffee-produci y coUun- 


tries of Latin America, has resulted 


in the abandonment of these 


Only 


many ol 
older plantations. a few planters 
their trees. In 


the Santo Domingo area, 


continue to cultivate 
however, new 
coffee plantations have been laid out, in 
part because the cultivation of this 
crop fits so excellently into the cultiva- 
tion requirements ol cacao. Coffee 
is not considered a good risk for bank 
loans at the present time. 

The most profitable crop at 


Santo 


present 
in the Domingo area is cacao. 
\s in the case of bananas, the physical 
conditions are ideal for cacao. In most 
cacao areas of the world, the trees are 
protec ted 


Santo 


shaded and 


But 


prevailing 


caretully from 


wind. around Domingo 


the cloudiness, the high 


humidity, and especially the absence 


of drying winds combine to make 
possible the growing of cacao without 
Leal Scott 


was careful to keep his cacao 


shade. — In 
that he 


iact, reported 
trees pruned to permit a free circulation 
This, he 


the 


of air around them. indicated, 


helped to protect tree from the 


fungus diseases that are so common 
among the cacao piantations elsewhere 
in Ecuador. He uses two pounds of 
(16-32-16 
The 


week 


fertilizer around each tree 


and sprays three times a year. 


pods are harvested every other 


throughout the vear, alternating with 


the pic king of coffee. Each of his cacao 


trees produces four pounds of dried 


cacao per Vvear. 


The drving of both cacao and coffee 


raises takes five or six 


a problem. It 


days to complete the drying process 


properly in the open. air The same 


drying platforms can 


be used for both 


coffee and cacao in sequence; but. in 


both cases the cloudiness, humidity 3 ind 
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lack of wind makes drving uncertain. 


Some of the cacao and coffee pl iters 


have ordered kiln drying apparatus, 


which must be shipped in to them by 


way of Quito 


Both coffee and cacao are sent to the 


domestic market in Quito. Phe cacao 


is combined with sugar and milk to 


make chocolate candy, for which there 


steady demand. Santo Domingo 


is a 
cacao does not reach the export market; 


and if it did it might prove to be too 


expensive to compete with cacao trom 
Brazil. 


Ghana or The opening of the 


highway to Guayaquil may not mean 
much to the cacao planters. 

An entirely new venture involves 
the planting of oil palms to provide 
much needed 

Small areas 


but 


Quito with supplies of 


cooking oll. have been 


devoted to palms, before the oil 
can be sold processing machinery must 
be imported at considerable expense. 
In January, 1959, the machines were on 
order and great hopes were expressed 
that the product could be sold profit- 


ably in the Quito market. 


Domestic .{nimals 


The chiet export product of the Santo 
rhe 

highlands 
highland 


trucked or driven on the 


cattle. cattle 


the 


Domingo area is 


cannot climb to and 


compete there with animals. 
But cattle are 


hoot the 
Bahia de 


Some cattle are exported 


to the Indian communities of 


coast around Chone= and 


Caraquez. 
Esmeraldas. the 


through Presumably 


cattle would be considerably 


the 


export ol 


increased by completion olf the 
highway to Guayaquil. 
the 


owners. In 


Cattle are chief interest of the 


Ecuadorean many cases 


Mostly 


Holsteins or 


the animals are of fine quality. 


one sees good-quality 


herds of native cattle improved by 


breeding with Holstein. There is one 


ranch stocked with Brahmin cattle, and 
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LOS 


at least one owner has recently brought 
Hereford 


pastures are o! 


in high-grade beef cattle 


The 


mostly 


planted Yrass 

Yaragua Grass from Colombia, 
The 
that 
the 


or Gamalote. good 
sold 
hot 


The 


presence of ticks requires that all animals 


pastures are 
animals are 
helds, 


fattened for 


enough so the 


directly from and do 


have to be market. 


be dipped or spraved. 


that 


But it is reported 


cattle diseases are under control 


and that the herds are in good shape. 


One serious problem has to do with 
the fencing of the pastures. Fence 
posts must be replaced every two vears, 
SO rapid is the decay of wood in this 
climate. 

an uncounted 
Unlike 


hogs are given no care at all. 


The area has in it, also, 


number of hogs the cattle, 


They are 
allowed to breed and run wild, securing 


their own food supply from the un- 


cleared forests or from the banana 


plantations. Hogs provide a_ steady 


source of income, however. Six months 


after a pig is born it is ready to be 


which time it will bring 


from 825 to 830 in cash 


marketed, at 


LABOR 


When the first pioneer settlers came 


into the Santo Domingo area after 


1947, 
hard 


the workers they hired to do the 


work of clearing the forest and 


doing the first planting were Negroes. 
The Negroes had reached this part ol 
from. Esmeraldas, 


the coastal lowlands 


having come originally from Colombia 


They are the ones who had been pannin 


S 


some of the streams to the north of 


Esmeraldas for gold, or practicing a 
shifting cultivation in the rain forests 


had 


laborers 


\s subsistence cultivators they 


been successtul, but as hired 


working for wages they proved in 


efficient and not very dependable. 


At present most of the work is done 


by Indians from the highland basins 
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They have descended from the high, 


than 
the 


cold villages and = farms, 


7000 


more 


feet above sea level, where 


chief foods are barley and 


the 


pot itoes, to 


humid, warm lowlands, where the 


chief foods are maize, rice, and mantoc 
Contrary to the often-expressed opinion 


that highland Indians do not adjust 


easily to lowland conditions, these 


workers have proved far more efficient 
than the Negroes and have largely 
displaced the latter 

systems ol em 


the 


There are two chiet 


plovment. In workers 


some Cases 


are paid wages (between 10 and 15 


sucres per day ‘ and in the traditional 


Ecuadorean manner—are given plots 


of land on which to grow their own food 
The more usual however, 


crops. Way, 


is for the planter to deduct 4 sucres 
per day from their wages and then to 


supply the workers with food. On an 
average the Indian worker gets 12 sucres 


which 4 


He is furnished a 


per day, from sucres are de- 


ducted barracks in 


which to live, and he is fed meals 


prepared by a hired cook It is the 


© sucres per day net pay that 
the Indian 
the crowded 


The 


highlands in 


attracts 
to this pioneer area from 
communities of the high- 


lands. Indian commonly returns 


to the December and 
\pril to aid in 
\fter 


the harvest he returns again to the same 


remains there until 


harvesting the highland crops 
plantation in the lowlands. 
Phe health conditions in the lowlands 


The 


widespread use of DDT did for a time 


are something of a problem 


reduce the number of malarial mos- 


quitoes. But it seems that the mos 


quitoes have developed an immunity 
to DDT: in 
epidemic of malaria around Santo Do- 


The health 


with a 


1958 there was a serious 
iuthorities are 
that 


the 


mingo. 


has 


\met 


problem 


struggling 


become serious throughout 


ican low latitudes 
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SUMMARY 


At Santo 


tropical pioneer zone came into exist- 


Domingo, then, a new 
ence and grew rapidly as soon as it was 


made accessible to a market. Pioneer 
zones do not develop on the basis of a 
the 


establishment of a commercial economy 


purely subsistence economy; and 
is dependent on all-weather roads, and 
on relatively low costs of production. 
Santo Domingo does possess the phys- 
ical qualities of soil, slope, drainage, and 
climate, to support successful planting 
of a variety of tropical plantation crops 
provided other requirements are met. 
Presumably the completion of the new 
Santo 


Domingo access to an exporting port 


road to Guayaquil will give 


in which it can compete successfully 
with other parts of lowland Ecuador. 
But 


general, 


whether lowland Ecuador in 


Santo 


ticular, can sell their products profitably 


and Domingo in 


par- 


on the world market depends on more 


than the 


physical the 


The 


bananas or cacao on the world market 


qualities ol 


habitat alone. cost of placing 


include, in part, the costs of transporta- 


tion to a port, the costs of loading these 
the 
quality of the products, and the volume 


products on ships in the port, 


of production. A few hundred planters 


fanning out from Santo Domingo might 
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not produce a large enough volume of 


bananas or cacao to pay for the con- 
struction of expensive docks, or to pay 
the 


effect 


services in 


the 


essential 


that 


for many 


producing area have 


of reducing costs—such as ground spravy- 
ing, fertilizing, providing health serv- 
ices, or providing electric power. In 
the same region, where a few hundred 
remain high-cost 


planters might pro- 


ducers, thousands of planters might 
become low-cost producers. 

At the moment such a wave of new 
settlers cannot be forecast for the Santo 
Domingo area. In the world picture, 
the small pioneer farmer or planter is 
a high-cost producer, and as such makes 
no contribution to the problem of the 
world’s food supply. Even the develop- 
ment of Santo Domingo as a producer 
beef could 


of high-quality, low-cost 


best be accomplished by a large-scale 
operation, not by relatively small ranch- 
ers, producing only enough beef for the 
The 


ZONE is 


markets of Manabi around Chone. 


future of this new pioneer 
dependent on the completion of roads; 
than 


world 


but on much more 
the 


Santo 


this, for to 


compete on markets the 


settlers ol Domingo must be 


reinforced by many newcomers who 


together can support a truly large-scale 


operation, 





THE INDUSTRIAL GEOGRAPHY OF MODERN POLAND 


Norman J. G. Pounds 


Dr. Pounds 


sity. Ile spent prolonged periods 


is University Professor of Geography at Indiana Univer 


in Poland in 1957 and 1958, and 1 


the author of “ The Upper Silesian Industrial Region,” published in 1958. 


Hie vears of Communist rule 
and planned development, since 
the Second World 


a great expansion in 


end of the 


War, 
mining and industrial activity in Poland. 
It is 


have seen 
the object of this 
Polish official 


nature, extent, 


paper to use 


recent sources to trace 


the and geographical 


distribution of this recent industrial 


evrowth. 


HisToRICAL BACKGROUND 


Phis increase has, indeed, been so 


vreatl that it overshadows the earlier 


these fields, and we 


that 


development in 


tend to forge Poland is not a 


industrialized country. The ter- 
Poland 


been 


newly 
includes some 
Polish 


until 


modern 
had 
the thirteenth century 
1945. 


approximately the western wojewddstwa 


ritory ol 


areas that 


lost to the 


state trom 


their recovery in These are 


of Gdansk, Koszalin, Szczecin, Zielona 
Gora, Wroclaw, and Opole, and part 
of that of ig. 1 
of the country was partitioned between 
\ustria, 


Katowice The rest 


Prussia, and Russia in the 


later vears of the eighteenth century. 


These fragments were reunited and 


formed part of the Polish Republic, as 


1918 East 


Prussia, however, was regained only in 


it was constituted in 


1945, and now forms approximately the 
wojewodstwo of Olsztyn. 
During the late eighteenth and early 


nineteenth centuries, when the expan- 


sion of industry in Western and Central 


lcurope Was most rapid, Poland.) was 


Parti- 


tions there had been some development 


politically divided Before the 


of mining, especially of nonferrous 


metals, of itronworking, and also. ol 


certain luxury industries, which, how- 


ever, found only an unpropitious soil 


in which to grow. After the Partitions, 
further growth was conditioned by the 
needs and the poli ies of the o cup\ ing 
powers. 

marked in Prus- 


Here 


a developed textile industry 


Progress was most 
sian-occupied Poland. there had 
long been 
in the small towns which lav along the 
foot of the Sudety, espec ially in Jelenia 
Gora, Kamienna Gora, and Nowa Ruda, 
and some of this activity spilled out into 
Che Lower Silesian 
coal field at Watbrzvch and Nowa Ruda 
the 


the Silesian plain. 


the 
West, 


interesting in Europe 


Was, to judge from volume ol 


literature devoted to it in the 


one of the more 


The 


rivaled only by 


lead and zine production 


that of the 


was 
\rdennes, 
and in | pper Silesia the servants of the 
Prussian government were building that 
mining, tronworking, 


complex of coal 


lead 
which al desc ribed in 
1842 England 


foremost on the continent of Europe.”’ 


ind and zine smelting industries 


German. writer 


as “‘the equal of and 


The smelting of tron with coke was 


successtully 
1796. 


introduced into Upper Si 


lesia IN} Already there were 
r\\, 


Rusinski: “ Pkactwo Inian 1a Slasku 
do roku 


1850,"" Prceeglad Zach , Vol. 5. 
part 2, 1949, pp. 639-666 

Berg- und Hiittenmann le euun Vol. 1, 
1842, p. 58. 
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English-built pumps at work in the market of Northwestern Europe. — In- 
mines and English technicians in the dustrial expansion in’ Upper Silesia, 
ironworks. \lmost until the mid-  Iving, as Goethe had described it 
nineteenth century, Upper Silesia held 


3 : “Fern von gebildeten Menschen, am 
greater promise than the Ruhr. There- : a a 

; Ende des Reiches, 
alter, its rate of industrial expansion 


slowed down. The resources of the was inhibited by its location on the 
Ruhr, though no greater in volume, eastern border of Germany. by its 
were more easil\ exploited, and, further- relative lack of water communications, 
more, they could command the growing and. above all. by the tariff barriers 


Norman J inds: The Upper Silesian erected by Austria and Russia.  Al- 
Industrial Region, ivic a ist European : S a : ’ ; 
Stic” Madis clabia Mi igsg. though industrial growth in the Western 


pp. 31 Territories never lived up to its earlier 
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promise, it nevertheless continued 
throughout the nineteenth century 

Poland 
such promise as Prussian-occupied 


Poland Nevertheless, 


slowly developing market of the Russian 


Russian-held never showed 


the immense, 
empire attracted industries to Poland, 
the same time accessible 
skill 


the nineteenth century 


which was at 


to western capital and and tor 


much ol within 


the Russian boundary In 


the 1820's 


customs 


Lubeckt and Staszic, min- 


isters of the 


Poland, 


trv, primarily of 


Russian government in 


planned an expansion of indus- 
ironworking, in_ the 


Lyvsogéry area (woj. Wielce), but thei 


iumbitious schemes were ended bv the 


failure of the 1830 


Insurrection and 


' Vee : 
the more repressive Russian rule which 


followed. Not long uterwards 


the 


textile industry, equipped larg ‘ly with 


skill, 
then spread along th 


Gserman 


capital ind came to 


Lodz, railroad 


Warszawa 


railroad 1) the 


that ran northeast to the 


only standard vauvge 


Russian | mpire and Lo Bialystok, 


on the line trom Warszawa to St 


Petersburg 
Early in 


il) IroOl 


the nineteenth century 


establishe | 


within 


industry had beet 
Dabrowa 


of Prussian | 


in the 


District, sight 


ppet Silesia It was not 


it first successful, but toward the end 


ot the century received more encour ive 


ment and support from the Russian 


iuthor ities, 


and Was lol 1 short time 


the bigvest single center of iron produ 


tion in the Tsarist Empire 


J Pazdur: * Prze 
taropolskiego 
Hi 
pp. 24-44; 
zaglebia st ropolski¢ 
1846-1894),"" Awa 
1956, pp. 200-220 

| Straszewt 
Lédz ~ ld 
pp. 741-777 

®AL Werwicki 

niczego do 1945 
10, Warszawa, 195 
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But and 


Russian policy was erratic 
the 


subordinated to 


the interests ol industrialists were 
the 
Po- 


usually 


always those of 


military strategists. In Austrian 


land, or 


called, 


than the mining of salt and extraction 


Galicia, as it was 
industrial development, other 
of petroleum and small quantities of 
rhe 
the Hapsburg Em- 
Bohemia and Moravia, and 


Polish Galicia 


other minerals, was discouraged 


industrial focus ot 
1 

pire lav in 

competition 


trom was 


not favored 


First Rept 


Polish 


uneven 


Vi BLL 


hus, the Republic in 1918 


inherited the 


devel- 
\ustrian Po- 
that of 
task was to knit 
The continuing 
Silesian 


industrial 
opments of Russian and 


land and a fragment only ol 


Prussian Its these 
fragments together 
partition ol the 
held 
vical industries 


Indeed, 


in Polish Upper Silesia did not recom- 


| ppel 


coal 


and of metallur- 


ditticult 


its accompanying 


made this 


further expansion ol industry 


mend itself, chiefly owing to the political 


dithculties and dangers inherent in the 


divided character of the area 


Instead, the Polish government 


planned a new industrial 


region the 


Central Industrial District (Cent) 


Okreg 


al ne 
Przemyslowy the 


the 


around 
Wisla and 
plac ed on 


con- 


fluence of the San 


IEemphasis 


enemeerine ind 


was metallurgy, 


industries, 


munitions 


ind among the achievements of the 


were the 


Wola 


extensions to the works 


plan 


establishment ot the 


Stalowa iron and_ steel plant, 


it Starachowice, 


and the building of some engineering, 


chemicals, and factories 


ceranik 


the plan, initiated in 1936 
7 Nor nah | 
Upper Silesia istria nn,” ‘ 
Central European Affa oO 1958 
pp 109-42) 

Ferd, ind Zw 
Wa London, 1944, | 


1959, 
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rupted three years later by the German 


and Russian invasions, was too short- 


lived to have made a deep impression 


on the industrial 


structure of the 
country. 


The years between the two world 


wars do not stand out as a period ol 


economic growth. Despite the initia- 
tion of the planned Central Industrial 
District, the 


Gdynia and of 


creation of the port ol 


its dockside industries, 
and the increased export of coal, there 
growth of the 
industrial output of Polish Upper Silesia. 
Industrial 1937-1939 
was only 25 per cent above the level of 
1907 


was only a small 


very 
employment in 


1910 for the same area.? 


PLANNED DEVELOPMENT 
The wartime and postwar years have 


seen great changes in the structure of 


Polish industry. The destruction of the 
war period was to a very slight degree 
the construction of 


the 


offset by new war 


Not all 


service to 


industries by Germans. 


been of the 


but 


of these have 


Polish 


combines of Kedzierzyn and OSswiecim 


state, the large chemical 


originated in plants built by the Ger- 


mans during the war. On the other 


hand, existing plant and mines 


were 


operated intensively, without proper 
regard to maintenance and replacement. 


Wartime 


severe in 


destruction was particularly 


Warszawa and in the north 


and west. In the Recovered ‘Terri- 


tories very few cities escaped major 
damage in the campaigns of 1944-1945, 
and the cities of Gdansk, Szczecin, 


W ro law 


the other hand, damage 


and 
were largely destroyed. On 
was slight in 
Ldéodz and Krakow, and Was not exten- 
the industrial 


Silesia. In 


sive In region ol [ 


pper 


the Recovered Territories, 


J. Kantor and A 
przestrzenna przem 
latach 1946-1956,” 
No. 7, 1958, pp. 5-8. 


Kuklinski: “ Struktura 
ystu 


obszarze Polski w 
Inwestycje Budownict 
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also, there was extensive, though little 


publicized, 


dismantling of industrial 


equipment by the Russians. Equip- 


ment, especially that in the chemicals, 
metallurgical, and 


the 


engineering, cement 


industries, was removed to Soviet 
Union, thus reducing the employment 
the 

100,000 persons. 


Industries were 


needs of area by an-_ estimated 


and all 


significant developments have since been 


nationalized 
promoted by the state. Private enter- 
prise, though severely discouraged under 
the 6-year 


plan, 


never 
Polish 


been 


disappeared 
completely from 
1956 increasing. In 


there were 4490 private 


industry and 


since has 
1956 enter- 
prises classified as 


total 


industrial, with a 


11.048. 
but 


labor force ol Their 


number has since 


increased, does 
not now appear to be growing. 

The westward movement of Poland's 
boundary to the line of the Sudety, the 
Nysa, and the lower Odra has greatly 
increased the country’s developed indus- 
try and also its potential for further 
growth. Poland acquired the numerous 
small industrial centers along the foot- 
hills of the Sudety and the important 
though severely factories olf 
Wroclaw, as 
Coal 


two-thirds 


damaged 


Gdansk, Szezecin, and 


well as of numerous small cities. 
resources 111¢ reased by 
with the 


Silesian 


were 


acquisition of the Lower 
field and 
the | 


importance ol 


the German-held 
pper Silesian.!" The 


this even 


sector ol 


gain 


Was 


vreater than this figure 


1 
Suggests, bDec- 
cause coking coal forms a high propor- 


tion of the output from Lower Silesia 


and a relatively large fraction of that 


°F. Barcinski: 
odzyskanych 1. ich 


* Bogactwa ituraline ziem 
ZUNACZECIIIE gospodareze dla 
Polski,” Prseglad Zachodni, Vol. 3, 1947, pp 

12-30; J. Kolipinski: “Rola ziem odzyskanych 
w organizmie gospodarczym Polski,’’ loc. cit., 
Vol. 2, 1946, pp. 511-521; S. Leszczycki: “ The 
raphical Bases of Contemporary Poland,” 
! Central European Affairs, Vol. 6, 


18, pp. 357-373. 


Cseog 
lo 
19 


iv? 
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rABLE | 


ESTM 1950-1957 


19.610 8.277 
9,840 
7.623 14,064 


2 16.026 


23,678 
32,603 
34,192 16,275 
34,393 15,140 
1.195 
21,914 


51,086 
54,099 


from the newly acquired area of Upper 


Silesia. Extensive little devel- 


Zielona 


(Gora and Wroclaw were added to Polish 


though 


oped brown coal fields in WO]. 


resources, together with small reserves 


ol copper, lead, and Zinc ores. Perhaps 


than the actual in- 


Polish 


control 


more important 


crease Wm total coal reserves TS 


the unified 


has been 
ppet 


the 


which 
established over the whole | Sile- 


sian coal basin, permitting more 


effective use of its resources. 
halt 


outlet for 


Odra 


the 


kor a century and a the 


has seemed the natural 


coal 


and industrial products of Uppet 


Silesia. rhe 


canal with the river at 


industrial region was 


linked by IKozle 


in the early vears of the nineteenth 


(;EOGRAPHY Ol 


Mop! RN Pot AND 


century, but the river remained for 


the greater part unimproved Pro- 


posals for the improvement of naviga- 
West 


jealous 


tion were strongly opposed by 


German industrial interests, 


for their markets in Central Germany. 


The 


and the industrial potential ol 


waterways remained little used 
Upper 
Silesia unrealized. 

Boundary 1945 the 


Odra, together with the Gliwicki Canal, 


changes ol put 
recently cut to replace the now useless 
IKKtodnicki Canal, under Polish control. 
\ later boundary Poland 
The 


waterways tor 


change gave 
also the city and port of Szczecin. 
full 


the 


utilization of these 


transport ol coal, iron ore, steel 


goods, and other industrial products and 


raw materials now awaits only the 


completion of works on the middle 


section of the river. 
The post-war Polish 
for the period 1947 to 1949, 


WalS 


first plan ran 
Its object 
broadly to the country’s 
the 
In this it was largely successtul. 
1949-1955 


plan 


restore 
productive level ol 


1939 


capacity to 


The succeeding 6-vear plan 


and the current 5-year have as 


the 


their objective extension of the 


productive the 


Phe 


vears not 


Capacity Ol country. 


total investment during these 


only increased absolutely 


but also in relation to national income. 


3,800 
& 300 
13.679 
15.468 
17,751 
19,495 


21,155 
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1907-1910 6,600 
1937. 1939 $2,000 
1946 3,900 
1949 600 
1953 26,511 
1954 27,012 
1955 27.550 
1956 28.076 


1957 
onik Sta 


Manutacturing industry, which included 


mining, absorbed slightly less than a 


half of the total investment, and trans- 
port over 12 per cent! (Table I). It 
from these that 


IS apparent heures 


investment in agriculture, building, and 
social services was relatively small 


Within the 


ment was strongly in favor of the heavy 


industrial sector, invest- 


ndustries, especially coal mining, iron 


and steel, chemi als, and electri power. 
The sharp increase in productivity in 
indicative of the 


(Table [| 


commensurate 


hese fields is heavy 


investment in them Chere 


has been a 


increase 1n 
Fable II] 


This increase in the percentage of the 


employment in industry 


total population emploved in mining, 


industry, 


and handicrafts was_ paral 


leled by a increase in 


proportionate 
trade, 
Poland 
a predominantly rural and 


cultural country 


employment. in transportation, 


and building. has thus ceased 


lo be agri- 


Statistical Data 


Since 1955 the progress ol 1 dustrial 


growth has been made public in a 


Phis 


data, however, contained little i florma- 


statistical vearbook. published 


tion on the location of the new indus- 


trial investment bevond tabulation 
Polish Econon 
e. Vol. 9: No 


1 A. Kuklinsl 


1950 Econ 
1957, pp. 21-48 
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of total investment by 


wojewodztwa 
This 
represented cartographically in 


ae The biggest total 


or provinces (Fig. 1 data is 
Figure 
investment and 
by far the largest investment in industry 
is seen to be in the city of Warszawa 
and in the 


southern wojewodstwa ol 


Kraké6w and Katowice." The implica- 
are discussed later. 

In 1958 the Statistical Office of 
Polish 


industrial 


tions of this 
the 
Republic prepared an 
full 
detailed to make possible an appraisal 
of the 

Poland.'4 


but 


Peoples’ 
census sufficiently and 


new industrial geography ol 
Data is given for employ- 


ment, 


unfortunately not for out- 


put. Industries are grouped into cat- 
follows: (1) 
fuel 


mining) and 


egories as generation ol 


electric power; (2) industries (in- 


cluding industries based 


on fuel (coking, refining, etc.); (3) iron 


and steel (including iron ore mining 


(4) non-ferrous metals, mining and 


smelting; (5) machinery and metal 


industries: (6) chemical industries; (7 


rubber industry; (8) industries based 
on mineral products (other than groups 


1 to 4); (9 


tries; 


building materials indus- 
(10) glass, china and_ porcelain; 
(11) timber 


and woodworking indus- 


tries; (12 paper industry ; (13) textile 


(14 


(15) leather, footwear, furs, and skins; 


industry clothing industries; 


(16) fats, soap, and cosmetics; (17) food 


industries, including brewing, and dis- 


tilling; (18) salt working; (19) printing; 


and (20) other branches of industry. 
These 20 categories are broken down 
into no less than 148 branches and most 


of these are subdivided. For each the 


number of establishments and the total 


employment is given by wojewddstwa 


and also for the socialized and the 


Rocsnik Statystyczny, 1956, p. 203 
\4 Statystyka Prsemyslu: 
przemyslowych 


statystyka cauklaud ow 
rsemieslniczych 1956, mimeo- 
graphed, Glowny Urzad Statystyezny, Wars- 
zawa, 1958. Some of this data had previously 


been published in the Biuletyn Statystycony 
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MILLIONS OF ZtOTY 


Fic. 2 I he 


tion invested in industry ts 


volume of « ipit il investme 


shown black (Sou 
private sectors of industrv. The estab- 
lishments of each of the major industrial 
groups are classified bv size lor each 
The number of establish- 


both 


private sectors is tab 


W'O ]¢ wodstwo. 


ments and total emploved for 


socialized and 


ulated for each powrat, the smallest 


idministrative unit. Unfortunately, al- 


though this latter tabulation distin- 


guishes between industry (przemys/) and 


rzemioslo) it does not do 


the 


handicrafts 


so between various branches of 


(;EOGRAPHY Ol 


MIODERN POLAND 


LE WARSZAWa\. 


CITY 


1955, bv wojewodztu I he propor- 


Statystycony 1956, p 203 


industry. Nevertheless, the tables give 


a wealth of material for geographical 


analvsis 


DISTRIBUTION OF INDUSTRIAL 


POPULATION 


The tables of industrial employment 
have been used in preparing Figure 3, 


which shows the percentage of total 


population in each powiat engaged in 
handicrafts 


industry. Employment in 
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Over 20 per cent 4 


me 15 - 20 
ey 10 - 15 
is - 1 
| Under 5 


FIG 


Warszawa, 1958 


Percentage ol total populatio 


has not been included. There is a 


heavy concentration in Lower and 
Upper Silesia and in the western parts olf 
woj. Krakéw. The areas surrounding the 
Bydgoszcz, 
fairly 


employ ed 


cities of Warszawa, Lédz, 


and Poznan also show a high 


percentage of industrially 


yETSONS. It is notable that a line 
| 


irom 
Szczecin, through Bydgoszcz, Warszawa, 


Lublin 


relatively industrialized west and south- 


and to Rzesz6w, separates a 


( mpl 


ved in 


(GEOGRAPHY 


Percentage of Population in 
Industry 


madustry. 


west from an almost non-industrialized 


northeast and east. This line does not 


conform with any earlier political divi- 


sion. It might be said that the more 


developed areas were the 


ot 
that 


southern 
Poland 
Poland 


railroad. 


part former German-held 


and part of Russian-held 
standard 


had 


would 


which had a 


gauge 


If handicrafts been included, the 


north and east have made a 


somewhat better showing. 
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Over 150 
100 - 150 
90 - 100 
25- 50 
10-25 
Under 10 


Figure 4, based upon the same tab 


ulation, shows the average size. ol 


The totals 


for handicrafts were excluded Co 


industrial undertakings 


trasts are less marked than in Figure 3. 
Relatively large factories pre lominate 
in Silesia and 


locally 


and parts of Krakdéw 
elsewhere, but a compariso1 


of Figures 3 and 4 shows that in the 


OF MOoOpERN POLAND 


Sudetyv, where the textile industry 


11) particulat is well developed sec 


below), factory units are small On 


the other hand, establishments in the 
north and east 


lightly industrialized 


ire relatively large. This is due in 
large degree to the wartime destruction 


All types 


damage, 


in these areas. 


of plant 


suffered severe and hitherto 
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Fic. 5. Size of industrial establishments, by wojewddstwa. For kev to numbers denoting size 
ee graphs, Figures 13 to 15 irce: Statystyka Przemyslu, Warszawa, 1958 


only the larger have been rebuilt and those employing up to four persons; 
re-equipped.! next, those with 16 to 50. The first 


Figure 5. shows the number and are, in the main, family businesses; the 


size of industrial undertakings by — Jatter are lightly capitalized undertak- 


no 1TeEmOd cI.) ; - » . ntr a6 ‘ . . : 
wojewodztwa. kor the country as a ings which may be taken as typical of 


whole there is a two-phase distribution 


the country as a whole (Table IV). 


of establishments. Most numerous are... : ; 
The 490 factories and mines with em- 

l Gos poda ka Planowa, Vol 13, 1958 M iV, 
pp. 28-32; Zycie Gospodarcze, Vol. 13, Novem- ; : ; 
ber 30, 1958 each clearly dominate the industrial 


plovment totals of over 1000 emplovees 
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TABLE I\ 


17.004 

10 16.300 
15 32,418 

50 ’ 187,487 
100 2 186,342 
200 211,130 
500 375,489 
1,000 
» 000 
5.000 
5.000 


374,138 
370,098 
535,110 


339.198 


74.714 


half the total 


third of 


with nearly 
Almost a 


enterprises are engaged in the engineer- 


picture, 


employees. these 


ing industries and &7 and 85 respec- 


the textile industry 
The 


located in 


tively in and coal 


mining. large units are over- 


whelmingly the south and 


southwest, where Katowice alone 


wo}. 
has 164, and in Lédz and Warszawa. 


Figure 5, which shows the distribu- 


tion of establishments by both size and 


province, demonstrates the two-phase 
Phis 


country. 


nature of the industrial structure. 


map suggests a division of the 


\n industrially developed area cover- 


ing the southwest, and extending to 


include Lé6dz and Warszawa, is. char- 


acterized by a relatively large number 


of units of intermediate size. By con- 


trast the center and east are marked 


bv a large number of small and very 


small units. One would expect the 


wojewddztwa to belong to 


northern 


this vroup,; the restricted number ol 


small units there, compared with, for 
example, woj. Kielce or Lublin, is du 
to wartime destruction. 

1956 


DISTRIBUTION OF INDUSTRY, 


It has not been prac ticable to prepare 


maps ol each of the 20 categories of 


(;EOGRAPHY OI! 


MIODERN POLAND D41 


industry enumerated in the census 
Several have been grouped together, lor 
timber 


instance, chemicals and rubber, 


and paper. Figure 6 shows the dis 
tribution ol emplovees in eight catego- 
ries to which the 20 listed above have, 
convenience of 


The 


Ix itowice 


for the presentation 


here, been reduced. heavy pre- 


dominance of wo] which 


contains the Upper Silesian industrial 
\fter 
comes the industrial belt reaching from 


\\ roe law . 


Léodz, Poznan, 


complex, is apparent. Katowice 


wo}. Krakow to wo] then 


central Poland, with wo7 


Bvdgoszez, Kielce, and the 


Warszawa. Elsewhere, not 


industrial development slight but it is 
heavily biased in favor of woodworking, 


food, and clothing industries: in short, 


the consumers’ voods industries 


Extractive Industries 


Figure 7 illustrates employment. in 


the fuel and metalliferrous industries. 


Its pattern has not greatly changed in 


recent vears, but it has become more 


intense. The production of bituminous 


coal is now about 15 per cent higher 


than from the same area 


be added 


bre Wl 


the output 


betore 1939. lo this must 


the current expansion ol coal 
IKonin, WO). 


inded 


level indicated 


mining, especially lear 


Poznan. This has now exp 


cCOn- 


siderably bevond the 


by employment figures for 1956, and 


to become the basis of large-s« ile 


thermal electri eration, 


ndustrial 


energe\ el 


Ss 


which will in- turn 


iSSISt 


this region 


S 


development i 


Poland 


6K. Bielski: “Wee 
polskie} energetvki,”’ 
9, 1958, pp. 356 
program persp kt 
przemystu weela 
nowa, Vol. 13, Jat 
ski: “ Perspektvw 


cit., Vol. 13, A 
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implo 


Peat is obtained very widely. 


Its importance is small, but the abund 


turl 


ance ol peat deposits, especially 1} 


the poorly industrialized north, has 


suggestions that it might 


prompted 


be more extensively used for generat- 


ing power.! 
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Fuel and Metalliferrous 
Mining 


lhe 


extractive 


distribution of the remaining 


industries may be 


see] 11) 


Figures 7 and 8. Iron mining is shown 


only in Katowice, where it represents 


the mines in the Jurassic deposits near 


“Zléza torfu w Polsce,”’ 
1957, pp 779-784 


SZ zepanski: 
eovraficzny, Vol. 29 
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FiG 


“cement” in 


S 


the 


ma 


| mployment Wn 
includes only the 


cluded in “other b 


produc tion 


di 


materials Is 1 


Non 


and 


Czestochowa, and in WNielce 


ferrous mining in woj7. Katowice 


Kraké6w is mainly of lead and Zinc, 


\\ ro law ol 


mainly 


and 


in wo] copper. Quarry- 


ing, Ol stone 


building and 


agyregate, 1S represented in every 


wojewodztwo except  Woszalir Lime 


and cement are important in Opole; 


sulphur is obtained Kielce 


wey 


ude 
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Building 


Materials 


preparation of building materials 
cement The 


Source: 


The category 
preparation of concrete building 
fystyka Prsemyslu, Warszawa, 1958 


Sta 


and Wroclaw, and salt from the ancient 


salt mines of Wielicezka Bochnia 


and 
in woj. Krakow. 


15 RR Markiewicz “Przemvslt 
przez pryzmat wskaznikéw 
icznvch,”’ Gos podarka 
ber, 1958, py 11-14 

’ |. Kostrowicki 
podarowania 


cementowy 
techniczo-ekonom- 


wa, Vol. 13, 


Plano Decem- 


“Glowne problems 
obszaru — eksploatacji 


we Polsee Gos podarka 
iber, 1958. pp 6-12 


ZaAgOS- 
przvslego 
1 przetworstwa 


Play Vol 


siarki 


13, Nove 
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Fic. 9 Location 
erated works indi 


Tron 


Industries 


a nad 


and Se 


\ map has not been prepared to illus 


trate the distribution 


in iron and steel ane 


industries, as it Is 


The 


ment 


detailed tables 


in smelting at 


only in woj 


is the case 


not 


probably incorrect 


were collected Ne 


severely 


when 


INDUSTRIAI 


Othe 


ol 
| other 


re¢ ord 


id 


steel 


Katow ice and WNielce 


now, however, and was 


the 


Wal 


Smelt 


employment 
smelting 

localized 
employ- 


making 


figures already 


Huta, 
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Huta 
Warszawa 


Czestochowa 


ctuszko #7 
9° Huta 


# .@ 
re 


Jo 
oa* 
e 
Nowa Huta 


Krakow, and the Huta Warszawa were 


already 1) and 


production i 1956, 


blast 


Figure 9 


there is also a small furnace 


works at Szezecin shows 


the distribution of iron and steel works. 


Employment in the nonferrous smelt 


recorded only 


Fable \ 


for a 


ing industries ts lor 
three wojewodstwa 


| he plans call 


output 


large Mmcrease 


rhis 


of iron and steel, which has 


| than 


Polish 


expanded) more rapidly 


near ilmost wW\ other sector ol 
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industry. Great difficulties are fore- 


seen in the supply of ore, and it is 


expected that by 1965 imports of iron 


million ev 
5.99 million 


is from the Soviet 


ore will amount to 11 tons. 
\lost of the present import 
tons in 1957 Union, 
and, though attempts are being made 
to tap other sources, it is assumed that 
the proportion olf the obtained 
from the U.S.S.R. will increase. 


difficulties 


ore 
Great 


are met with both in the 


inefficiency of the mechanism for hand- 


ling the imported ore and in the rela- 
| 


tively low efficiency of the iron and 


steel plant itself.*! Intensive prospect- 
ing within Poland has not revealed any 
significant good 


deposits of quality 


ore, though extensive deposits ot low- 
grade have been located.” 
The 


Poland 


problem, as most of 


incorporation of Silesia into 


has helped to solve the fuel 


the coking coal 

*0 J. Gwiazdzinski: “O tempie wzrostu pro 
dukeji stali,”’ Zycie Gospodarcze, Vol. 14, 1959, 
February, pp. 1-2; K. Andrysik: “ Perspektywy 
zaopatrzenia hutnictwa_ polskiego w rudy 
zelaza,’’ Gospodarka Planowa, Vol. 13, De 
ber, 1958, pp. 44-47; T. Rzebik: 
zelaza z ZSRR,” Wiadomosi 
1958, pp. 237-241 

21 |. Gwiazdzinski: “ Przyezyn 
jnosci pracy w_ polskim  hutnictwie 
Gospodarka Planowa, Vol. 13, 
pp. 5-11 

2 J]. Znosko: “Osady 1 obszary perspekty- 
wiczne do poszukiwan zl6z rud Zelaza Nizu 
Polskim,” Awartalnik G gniceny, Vol E. 
1957, pp. 303-328; R. Osika: ‘ Wystepowanie 
i perspektvywy poszukiwaweze zl6z rud Zelaza 
Ww Polsce,”’ Z Badan Z ( r I 
Geologiczny, Biuletyn 6, Warsz 


em- 
> Import rud 


Hutnicze, Vol. 14, 


niskie} wyda- 
zx l za.” 
1958, December, 


stvtut 
1958, 
pp. 9-55 


(;EOGRAPHY 


Silesian 
along the western margin of the Upper 
Silesian. New 
the 


lies in the Lower field and 


mines are being sunk 


to increase vield of metallurgical 


fuel, but complete independence — ol 
imported coke and coking coal is not 


expected.” 


Iengineering Industries 


Phe large and varied group of engi- 
neering industries is developed in all 
except the northern wojewddztwa, and 
even here woj. Gdansk forms 
10). 


industries of Warszawa and woj 


cll EXCe)- 


tion (Fig. The heavy engineering 


Byd 
Katow ice are conspicuous, 


YOSZCZ and 


as well as the shipbuilding of wo). 
Gdansk and Szezecin, the car industry 
of Warsaw, and the road and railroad 
vehicle industries of Poznan and 


Katowice. 


Chemical Industry 


Phe « hemi al industry is considerably 


localized than the 


The 


chemicals and fertilizers is closely 


more engineering 


industry. 


production of heavy 


casso- 


clated with the coal field; that of lighter 


chemicals and pharmaceutical 


goods 


is more widely distributed. Phe latter 


shows a concentration in) Warszawa. 


The pre cessing of crude chemicals, such 


as sulphur and anhydrite, is being 


expanded in southern and southwestern 


Poland. At Kedzierzyn in Upper Silesia 


is the most ambitious project in 
field.?4 


the 


J. Kuchcinski: “ Geologiczne zasoby wegla 
Zaglebia Weglowego na tle 
mapy weglonosci,”” Awartalnik Geologic ny, Vol 
2, 1958, pp. 553-564; A. Ptenkowski: ‘Czy 
Polska musi importowaé wegiel 
Gos podarka Planowa, Vol 13, 


pp. 53-56 


Gornoslaskiego 


koksujacy,”’ 
1958, June, 

+“ The Importance of the Chemical Industry 
in the Western Territories,"’ Zachodnia 
Prasowa, November, 1958 pp. 3-8; 
Industry in the Polish Western 
/ pp. 9-18; S. Frankel and T. Jaworski: 
“Kedzierzyn i ambitne plany chemii,”’ Zycie 
Gos podarcze, Vol. 12, February 22, 1957 


1 gencja 
“ Chemical 
lerritories,”’ 


; 
£00 cu., 
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Engineering and Metal Goods 


Fic. 10. Emplo 
Warszawa, 1958 


lextile Industry ee ; Nan 
: - adds the cities of Zgierz and Pabianice 


The city of L6édz dominates the which adjoin it closely. the whole 


textile industry Fig. 12), and, if one complex has about half of the textile 
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Fic. 11 
1958 


Employment in the chemical 


Poland Phis 


Lodz has no conspicuous natural ad- 


workers ol district of 


vantage: merely the historical accident 


that it lay just within the boundaries 


of the Tsarist empire and recommended 
itself to a German 


group ol entrepre- 


The industry has been sustained 


but 


hneurs. 


by its early impetus, how taces 


acute difficulties in the supply of water 


industries urce: Statystyka en 


(;EOGRAPHY 


Chemical Industries 


De 


ryslu, Warszawa, 


The 


to impor- 


for industrial textile 
Bialy stok 
1831, it 


on the Russian side of the tariff barrier 


purposes. 
industry. of vrew 


tance when, in found itself 


newly raised by the Tsarist government 
Poland. It 


damage 


sul- 
both 


against ‘Congress 


fered extensive during 


\\ ( rid Wars 


did it recover wholly 


and on neither occasion 


from the setback. 
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Fic. 12 
burlap and « 
the 


Employment 
he 


irpets 
rubber industry 


\lost 


their 


d 
The re- 
ol 


of the factories were small ai 


equipment obsolete. 


maining textile producing region 

\. Werwicki: “ Przei 
wieniu. wojewodztwa 
Geograficzeny, Vol. 29, 
* Bialostocki przemyst 


Vol. 29, 1957, pp 583 


Wahhy Ww przemy\ 
bialostoc kiego,” P 
1957, pp 561-581 

WwW lokier ICZ\ - 

594. 


(;EOGRAPHY 


o>] 


Lhe 
Linck 


MODERN P 


bhe 


ory “otk 


r footwea 


«, Wars; 


OLAND 


Textile Industries 


tiles’ 


which 


ler te 


wa, 1958 


importance is made up of small settle- 


ments 
and 
LOW ICC 
0). 
Phe 


powell 


in 


Beskidy 


still 


On 


the 


make 


which 


foothills 
Bielsko Biala wo) 
Swidnica, 


Wroclaw 


are 


of the Sudety 


IKa- 


ind = Dzierzonidw 


among the largest. 


some use of the water 


originally thev were 
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the few large factories. A breakdown 
of these figures according to the type 
of textile made is not possible On a 
regional basis Figures 14 and = 15 
show the number and the size of fac- 
tories producing cotton, woolen, and 
silk fabrics. As might have been ex- 
pected, cotton factories are considerably 
larger than woolen, and it is clear from 
Figure 13 that the largest of these are 


in the city of Ldédz. 





Fic. 13. Number and size of textile-making 
establishments in the tive chief centers of produc- 
tion. (Source: Statystyka Przeemyslu, Warszawa, 
1958.) i ; 


based. Wartime damage was slight and 


most of the factories are still relatively 


small (Fig. 13). It is evident, however, 
that the | 


mulk of the employment is in 


| 


FiG.. 15 Number of emplovees in the thre 
main branches of the textile industry, according 
to the size of establishment Source: Statystyka 
Prsemyslu, Warszawa, 1958 ; 


limber and Paper Industries 


The timber and paper industries 
Fig. 16) are more evenly distributed 
than any others considered so far. 
Paper making itself is oriented toward 
the market, with most of the emplovees 
located in the southwestern and central 
woje wodstwa. Poland is a well-wooded 
country, and over a third of its area 
is classified as forest. Sawmilling is 


Fic. 14. Number and size o tile-making absent only from the urban areas and 
establishments in the three m ranches of 
the industry Source: Statystyk emyslu, 


Warszawa, 1958. wojewodstwa where the proportion ol 


is strongly developed in the northern 
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Fic. i Employ 
Warszawa, 1958 


land under forest IS vreatel and the ment 11) the northert nd eastern 
competition of other industries for  wojewodstwa, which are, in other re- 
labor is less. spects, not strongly industrialized The 


fisheries are important only on th 
Food Industries 


Baltic coast and there chiefly in the 


The food industries constitute al port ol Gdvnia Phe 


meat, mulling, 
ge from and dairy industries are 
animal slaughtering and fishing to 


large group. The industries rai important 
every where 


Tobacco is significant only 
flour-milling, distilling, and the prep-  in~ the 


southeast and = sugar” refining 


aration ol tobacco. They are prom onlh on the bette croplands ol Silesia. 
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Employment in t 
and tobacco i 


he prod 
(Source: Sta ystyh P 


VRa cmy 


Central Poland, Lublin, 


beets have long been cultivated 


and where 


CON LUSIONS 


Phe industrial geography ol 


Poland 


has not been changed in any major 


respect by ten ve 


This 


irs ol planned eX- 


pansion. growth has been one 


other than 
, Warszawa, 1958.) 


(GEOGRAPHY 


agriculture) and preparation of foodstutts 


sided and the yreater part ol the 


investment has been in the 


mining, 


steel, and chemical 


industries. In 
consequence, expansion has been great- 


est in areas best suited for their devel- 


opment (Fig. 2), those areas of the 


south and southwest that,were already 


most developed. The extension of 
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the steel industry from WO}. Katowice 
into neighboring woj. Krakow and the 
building of a semi-integrated plant in 
Warszawa are 


among the few depar- 


tures from. the established 


The 


Lower and Upper Silesia does nothing 


pattern. 


intensification of coal mining in 


to distribute industrial activity 


more 
widely; instead it exacerbates the prob- 
lem ot concentration in re- 


Che 


made by most branches of the chemical 


overgreat 


stricted areas. heavv demands 


industry on coal, as fuel or raw mate- 


rial, merely draws them toward the 
field. 
those at Kedzierzyn and OSswiecim, are 
both 


industrial 


coal The bigvest developments, 


marginal to the Upper Silesian 
There is) much 
Poland ol 


tion” and of the need to spread industry 


complex. 


discussion in ‘“deglomera- 


more widely. But recent developments 


have, from their very nature, been 


highly concentrated in a few restricted 
areas. 


At the 


discussed of 


same time the problem is 


‘reactivating’ the small 


towns.”® In effect, this means bringing 


industries—presumably light and = ali- 


mentaryv—to them. 


Phe areas involved 
are primarily the northwestern, north- 
ern, and northeastern wojewodstwa, but 
of the prerequisites for industrial growth 
these areas have only the labor supply.*’ 
\ factor in the Nowa 
Huta was the overpopulated condition 


ol West 


advocates a 


location of the 


Galicia, but no one seriously 


comparable undet taking 


in Koszalin or Olsztyn. 


In anv of these areas, a small degree 


of industrial investment is uneconom 


there must be a large investment, in- 


cluding the expansion of railroads and 
®** Studia yeogrraliczine 
malvch miast,”” Prace Geogra 
Instvtut Geogratii, Warszawa, 19 
\\ Mvyslenicki: *Wazniejsz proble ny 
zagospodarowania Wybrzeza,"’ Gospodarka Pla 
nowa, Vol. 13, 1958, March, pp. 39-46 


C,EOGRAPHY Ol 


\MIODERN POLAND 


lhe 


out of its limited and heavily mortgaged 


ancillary services. State 


cannot, 


national income, afford a large invest- 


ment. Warszawa itself is an industrial 


city, but the surrounding 


lightly 


wojewodstwo 


is only” very industrialized.?> 


It seems impossible to suggest any 
that 


expanded = in 


industry or group of industries 


could be developed or 


this area without invest- 


that 


demanding 


ment would be 


impracticably 
large and probably unwise.*® 


Iwo lines. ol development 


sugeest 


themselves: the movement of labor 


and the use of lignite and peat as 


sources of industrial less 


power in the 
The 


The population is inherently 


dev eloped areas. former offers 


little hope. 


immobile and the housing shortage in 


the industrial areas is such as to deter 


anvone who has a root over his head 


from the risk of losing it. Further- 


more, rural labor is usually trained 


only in rural pursuits. It will probably 


be a time 


before the lignite of 
fully 


it is doubtful if the peat deposits are 


long 


Central Poland its utilized, and 


suthicienthy concentrated 


to be of much 


value. In the long run, one may expect 


electri power to become more readily 


available in the regions ol Poznan 


and Bvydgoszez and, with it, industrial 


opportunities to increase. lor the 


near future, however, it 1s difthcult to 


foresee any smoothing out of industrial 
growth Those regions which have will 


acquire more. 


Lier 


Wafs 


1957, 


Kierunki zagospodarow inla 


> 


rawskiego,”” Gospodarka Plan 


okre 


January, pp. 24-30; S 


Vol. 12, 
“QO wlasciwy kierunek rozwoju przemyslu w 
Woj. Warszawskim,” Joc. cit., Vol. 13, 1958, 
September, pp. 48-53 

\ 1 nus 


zacja,’ Zye 


Gajowski 


Drut I ill- 
Vol. 12, , Octo 
g the choice 
i light metall irgu il pla { \ site 
it Garwolin, woj. Warszawa, was rejected The 
author concludes that the governing 
location should be economic rather than social 


irticle, 


G bod 


ber, reviews the problems ittendi 


of a site tor 


criteria 





A NOTE ON THE SAMPLE-FARM SURVEY AND ITS 
USE AS A BASIS FOR GENERALIZED MAPPING 


J. W. Birch 


Dr. Birch is a 


lecturer 


n Geography in the 


J 


niversily of Bristol. 


This note is based on the results of work carried out in the Isle of Man 


in the period 1950-1952. 
N the January, 1959, number of this 
Blaut 


termed ‘‘the micro-regional sample 


journal, discussed 


what he 


survey’ and_ its the 
quantitative study of regional agricul- 


He 


possibility ol 


application in 


tural geography. ! referred to the 


fact that ‘‘The 


formal statistical sampling in geographic 


using 


research has recently received a certain 


amount of attention,” and 


quoted 


references to work by a number ol 


\merican geographers. lt there- 
briefly 


a comparable study which was carried 


may, 
fore, be of interest to discuss 
out by the present writer.” 

The purpose of this study was two- 
fold: (1) the detailed 


farming distributions, 


examination ol 
with 


reference to farming-tvpe, using the 


individual farm as the unit of investiga- 


tion; (11) experiment in the use ol 


sampling techniques for planning and 


operating a farm survey, with a view 


to providing, thereby, data suitable 


for generalized mapping. 


lwo separate samples were 


taken; 


and, on account of the diversity ol 


farming conditions and = of farming 


systems within the Island’s 221 square 


miles, the sampling proportions were, in 


each Case, 


The 


1]. M. Blaut: “ Micro 
Quantitative Approach 
(,eogr iphy,”’ kx } 
79 RR 

2 J. W. Birch: * Obser 
tion of farming-type reg 
ence to the Isl f N 
Inst. of Brit. Ge . No 


as large as Was practicable. 


first sample (‘‘the questionnaire 


particular 


sample’) 


(242 


acres 


comprised 29 per cent 
farms) of all the holdings of 25 
or more; these were selected at regulai 
intervals over the farming landscape, 
from the frames provided by the 1-inch 
and 6-inch Ordnance Survey maps. 
Shortage of time and initial weaknesses 
of technique prevented the acquisition 
data for all the 


questionnaires were com- 


of uniform sample 


farms; but 
pleted, in part or in full, for 90 per cent 
of their number, and the remainder 
were covered by cross-checked second- 
information. 


of the 


hand During the course 
y 


survey, additional secondhand 


data, of lesser reliability, was acquired 
for as many as possible of those farms 


not included in the sample. The second 


sample (“the return) sample”) was 


made up of 30 per cent (350 farms) ol 


all holdings of 5 acres or more; these 


were stratified by size groups, the 


sampling 
the 


increasing with 


the 


proportions 
selection 

the al 
for 


size of holding, and 


Was made systematically 


the 


from 
phabetical lists of 
of the Island's 
This sample was taken on behalf of the 
Isle of Man Board ot 


the farms were studied 


farms each 


seventeen parishes. 
\griculture and 


from the indi 


vidual returns rendered by them to 


this Board on June 4, 1950. 
For the return sample, a comparison 
of raised estimates of 


sample crop 


numbers with 
the 


satisfactory. A 


acreages and livestock 


the equivalent figures for Island 


whole 


als «lt 


prov ed 


similar check was not possible for the 
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questionnaire sample owing to the lack 
of complete uniformity in the character 
of data. 
of comparable 
ol 


large measure of agreement 


its However, isopleth maps 
distributions, plotted 


from. each the samples, showed a 


and, thus, 


suggested the general validity of the 


questionnaire sample. This agreement 
also encouraged confidence in the ability 
of the sample data to permit generalized 
mapping. 

The questionnaire sample has, there- 
fore, been used as the basis for a study 
of the Island’s agricultural geography. 
It provides information of two types: 
(1) quantitative data concerning, in 
particular, the farmers’ percentage esti- 
ol 


mcome 


mates (or financial 
ol 


the 


statements the 


division their farm 


YTOSS 


between \ irious enterprises, and 
related statistics of crop acreages, live- 
stock numbers, and sales off the farms, 


be 


relating 


with which these estimates can 


chec ked; i qualitative data 


to the physical, economic, SOC tal, and 


other conditions which vovern the 


farmers’ business decisions. Examples 


of the use of these two types ol data 


eiven in Figures 1 and 2. 
In the 7'y 


eight svstems of farming 


are 
ig. 1 


inci ated 


bes of Farming map 
are 


They have been classified and their 


distributions plotted from the sample 
ot 


ot 


significance of the dominant enterprises 


basis 


the 
the 


data incomes, 


the 


on tarm 


classification being level 


and the manner of their associatior 


with those of subsidiary importance 


Phe resultant pattern is, in general, that 
the Manx 


with 


recognized by farmers: and 


it accords well the over-all com 


parative advantages of particular are: 


iS 


for individual enterprises or groups 


of enterprises 


For a 
of these farming 
Birch: ‘The I 
of Man,"’ Geo 
pp. 494 


ment of the 
tv pe ribut 


brief state 


ph 


conoml 


J 


i 
1? 
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AS 


, Basis (GENERALIZED MAPPING 


FOR 


) 


The second map (Fig. shows the 


regional variations in the normal har 
vest period for oats, the Island’s prin- 
cipal cereal crop. It reflects important 


differences in the physical conditions 


for farming, and is significant to an un- 
derstanding of a number of farming dis- 
tributions, including the localization ol 
interest in the produc tion of cash grain. 

lhe principle conclusions drawn from 
the use of the sample-farm survey as 
a research technique were as follows: 


1. The The 


survey should be preceded by 


reconnaissance. actual 


a careful 
reconnaissance study both in the labora- 
the field. 


tory and i In the laboratory, 


this should involve an examination of 


the available background information 
including and 

$th 
acre, 


Ministry 


summa- 


maps, air photographs, 
Britain June 
all holdings of over 1 
by 


available 


statistics in the 


returns tor 


collected annually the ol 


\griculture and in) 


rized form for parishes or blocks o! 


The 


follows 


held 
should 


parishes reconnalssance 


which have a_twotold 


ot 


establishment 
local 


with a 


purpose: (i) the pre- 


liminary contact with otticials 


and leading farmers view to 


achieving the goodwill 


the 


necessary lor 


ot the 


the assessment and definition of the 


success sample survey; 
(il 
the basis 


nd 


rey arded 


problems to be studied, 


ot 


On 


discussion with farmers a 


lly 


ah 


examination of farms lo¢ 


is being t\ pical. 


Blaut recognized that his work in 


Jamaica suffered from a deficiency ol 


but his 


ol 


knowledge; 


the 


preliminary 
that 


state 


ment 


process obtaining 


such knowledge would have conflicted 


with that of establishing ‘“‘rapport”’ 


is difficult to understand It is believed 
that a careful and diplomat 


be 


indeed, essernt ial 


recon- 


prac ticable 


naissance will normally 


and that it is, to the 


effective planning and operation ol a 


sample survey. 
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2. The planning stage.—Planning the 


survey involves decisions on the struc- 


ture of the sample and on the design 
of the questionnaire. 


Since the purpose ol the sample 


survey is to provide information for 


selected farms, from which generalized 


distributions can be mapped, it 


Is 


lypes ol 


(;EOGRAPHY 


irming 


important that these farms should be 


distributed as evenly as possible ovel 


the required area. This can be achieved 


by a method of  svstematic 


point 


sampling, the points being provided by 
the 


intersections of a rectilinear grid 


superimposed on suitably scaled maps 


or air photograph mosaics \ farm 
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SI 


land 


or more of the sample pcints, 


is selected when its contains one 


and the 
is, therefore, 


This 


representat ion 


probability of selection 


related to farm size. results in 


a greater proportional 
of the larger farms which together cover 
the most extensive area of the farming 
landscape and which contribute most 


stronely to its functional character. 


The 


governed 


over-all sampling is 


the 


pre | ort i¢ mn 
of 


therefore, be related 


by texture the grid, 


and can, to such 


considerations farm size, the vari- 


of 
availability 


als 


ability farming systems, and the 


of both time and money 


for the field work. A sampling method 
of this type 


IF. Yates! 


surveys, 


has been advocated by 


for use in extensive area 


tor- 


less 


and 
the 


was employed, 


mally, by writer, in the selection 


ot the 
Certain 


questionnaire sample farms. 


in its 
Ir 
mented or strip holdings are common; 
1} 


difficulties may arise 


application when, for example, 


clQ 


again, when information regare farm 


ne 
boundaries and sizes is not available, it 


is necessary to identify the sample 


farms and to check the sample structure 


In 


an 


in the field prior to the survey. 


general, however, such difficulties « 


be 
their 


met and they are subordinate in 


importance to the advantages 


conterred by an area method ol sample 


selection, namely, the assurances of a 


satisfactory spatial distribution of farms 
and of an adequate representation of 


In a 


these 


the larger size groups. random 


sampling prot edure advantages 


are lacking, vet there are similar 


dithculties of application. 
The questionnaire emploved for re- 
data the 


be 


standardized from 


brief 


cording 


sample farms should as as 


F. Yates: “A 
Developments in Sampli 
vevs,”’ Journ. Roya 
pp. 25-7; and the sam 
Methods for Censuses 
1949, pp. 41-42 


Review of Rece Statist 


mpling Sur 
109, 1946, 
. Sampli 


ie 


Stuf 


ado 


AS 


\ BASIS FOR GENERALIZED MAPPING S57 


The 


} IOSCC | 


be 


seek 


possible. should 


questions 


clearly and each = should 


only one answer. 


be 


the answers by, 


Equally, every 


should made to 
ot 


ever possible, investigating each topic 


attempt ensure 


the accuracy when- 


bv two separate questions 
The 
sample design, 


the 


3: survey.— Given a satisfactory 


the ultimate ol 


SUCCESS 


surve\ depends on the response 


achieved from the individual farmers 


Particular care is, therefore, necessary 


not only in the preparation ot the 


questionnaire, but also in the conduct 


It 


permission 


of the interview. is suggested that, 


be 


and 


initially, should sought 


to walk the farm to study record 
the details of its lavout, physiography, 
In 
to avoid conveying the impression that 
ol 


pick the farmer’s brains” 


and use. this way, it is possible 


the object the visit is simply ‘‘to 


it the same 


time, the interviewer can acquire some 


understanding of the farmer’s particular 


problems and his methods of tackling 


them. Such a procedure is most likely 


to gain the farmer’s respect and = co- 


operation. Given this co-operation and 


a thorough Zrasp ol the questionnaire, it 
will often be possible for the interviewer 


to complet his work in the course ol 


informal conversation, though « is 


ire 


necessary to avoid estin inswers 


sugy 
\t 


should 


S 


to the farmer farm, the 


ol 


each 
be 


rec ording, 


taken dis 


ilon 


opportunity 


and 


CUSSINY 


prepared 


lines, the nature of the farming on the 


adjacent holdings, Il) order to provide 


t check on the extent to which the 


sampled farms are representative of 


their localities and not simply special 


Cases 
In 


prove unco-operative, the farms ne 


| 


those instances where irmers 
irest 
sub 


It 


possible to include such 


to the sampling pcints should be 
stituted for those originally selected. 
may 


not be 


farms in the final sample computations, 
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Oat harvest periods 


cu 


"Ly August 


+ 


A ae 
| Late AUGUST ¢ 


September 
September 


but they will, at least, iddi- 


provide 
tional supporting information. 

4. Testing the sampl Since 
much 


the 


the ac- 


curacy of of the sample data 


depends on farmers’ powers of 


estimation and memory, ever, 


should be observed in exami 


validity, particularly through 


(s;EOGRAPHY 


norm il oat harvest p riods 


appraisal of the internal consistency 


of the questionnaire. A simple test 


of the over-all numerical validity of the 
be 


procedure, prov ided_ that 


raising 
ol 
response has been adequate and _ that 
data the 
ol 


the 
the 


sample can made by 


level 


available concerning size 


Ss 


of the population and certain its 
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As 


quantitative attributes (in Britain such 
data the 


parish summaries of the June 4th farm 


is generally available from 
this stage, 


be 


adequacy 


returns However, at spe- 
sought 
the 


The important consideration 


advice will normally 


the 


cialist 


on statistical 


ol 
sample. 
of its spatial validity can, as suggested, 
be most suitably examined by discussion 
the 


4 


with farmers in course of the 


actual survey. 


5. Mapping the 


Phe 


sample data can conveniently be 
Since, 


sample data. 


mapped by the isopleth method. 


however, the isopleths are required to 


indicate the discontinuities, rather than 
continuities, distribution 


the 


the in pat- 


terns, significance of their values 


must be ensured, either empirically or 
When 


generalized map ts suthciently large, 


statistically. the 
the 


detailed positioning of the isopleths can 


the scale ol 


be decided with reference to the lavout 


the farms and of those 


them. \ 
the 


ol sampled 


idjacent large-scale 


ol 


sample values from which the general- 


to map 


will inclusion the 


also permit 


ization is made 


When 
be 


distributions 


the sample farms prove not 


to the 


representative 
the 
be 


as speci il cases, either in diagrammatt 


Such 


ol spatial 


ol they 


population, 


may profitably mapped separately, 


form or in their true areal extent 
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situations will arise either because the 


farming distributions variable 
be ol 


because the sample is inadequate. 


are too 


to capable generalization 


Ol 


CONCLUSION 


Much experiment is required in the 
area sampling of both quantitative and 
In farm survey work, 
that, 
reconnaissance investigation, it will gen- 


be 


pr icticability of using 


qualitative data. 


it is believed in the course of a 


erally possible to decide on the 


i sampling pre- 
cedure, in terms both cf the character 
the resources 


In 


sample 


ol the population and ot 


of time and money available. 


planning and undertaking a 
the 


both 


survey, the full objective should be 


acquisition of data from = which 


spatial and numerical generalizations 
can be made and their reliability 


It, 


tive is not achieved, or is shown to be 


errors 


however, this full objec- 


aAssSeSsSSeC( 1. 


achievement, the results 


be 


pre mdduced 


incapable of 


obtained will generally more worth 


while than those by less 


svstematic and less objective processes 


of investigation. 
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Mr. Stafford is a candidate for the Ph.D. degree at the State University 


of Iowa. 


HE manner in which an in- 


dustry responds to locational 


stimuli depends in large part 
on the nature of the industry, a situation 
which gives rise to a considerable ele- 
the 


various industries. 


ment of uniqueness in locational 


patterns ol Unfor- 
tunately, there exists no general theory 
in which all locational patterns may be 
considered simultaneously. Therefore, 
partial analyses, each concerned with a 


The 


purpose of this study is to analyze the 


particular industry, are desirable. 


locational pattern of a specific industry, 
The 


analysis involves three kinds of opera- 


the paperboard container industry. 


tions: (1) definition of the phenomenon 


to be analyzed, (2) identification of the 


locations in which that phenomenon 


appears, and (3) accounting for the 


existence of the locational pattern. 
Le ICATION 


DEFINITION AND 


Descriptions employed by the United 


States Bureau of the Census are used to 


define the paperboard container in- 


dustry. The census industrial classificea- 
tion number is 267 (which includes sub- 
2671 2674 The 


are as follows:! 


classes and descrip- 


tions 


267 Paperboard Containers and 


Boxes: Paperboard boxes 


(folded, set-up and corrugated), 


fiber cans, tubes, drums, and 


similar products. 


Department of Commerce Bure 
the Census, Censu Vanuf 
Vol. I Stalis by Industry 
U.S. Governme: ing Offic 


os S 


Washi 
1949). p 


Folded, 


Set-up and Corrugated: This 


Paperboard Boxes 
industry comprises . establish- 


ments primarily engaged in 
manufacturing paperboard 
containers or boxes from paper- 
board o1 fiber stock. The chiet 
products of this industry are 
folding paper boxes and _ car- 
tons, set-up boxes and cor- 
rugated and solid fibec shipping 
containers from paperboard or 


fiber stock. 


Fiber Cans, Tubes, Drums, and 
Similar Products: This industry 
manufactures fiber cans, cones, 
mailing ribbon- 


cores, Cases, 


blocks, spools, tubes, drums, 
and similar products from pa- 


perboard. 


At the outset it was thought desirable 
to restrict the analysis to the continental 
United States. The reasoning involved 
in the construction of the hypotheses 
accepts the premises of the American 
economic system and is not necessarily 
applicable to other parts of the world. 
the 
States as a whole and they contemplate 
the 


The hypotheses apply to United 


use of counties as areal statistical 
units. 
data 


United 


Unfortunately, however, county 


are not available for the entire 


States, nor are data available 


for the whole of the industry under con- 
sideration. Mapping and testing are, 
therefore, limited to such figures as are 


presented for the 471 “large”’ counties 





FACTORS IN THE LOCATION OF THI 


for which data are presented in County 


Business Patterns for 19532 


The 


be measured in a 


magnitude of an industry can 


number of wavs that 
are familiar to all students of economic 


geography. For this study the number 


of workers emploved in Industry 267 


is used.* Spatial variations in the loca- 


tion of workers in the vaperboard con- 


471 


available 


1 
I 
1953 (for 


tainer industry in those 


counties for which data are 


are shown graphically on Figure 1. 


| S. Department of Commerce, Bureau of 
the Census, and the Department of Health 
Edueation, Welfare, Bureau of Old-Age 
ind) Survivors — Insurance County Busi 
Patterns, First Q 1953 (Washington: U.S 
Printing Office 1955 The 
‘large’ counties are chosen pri 

of a large number of reporting units \ 
reporting nit Is, gener illy a si gle establish 
i group of similar establishments of one 
emplover \ compl 1¢ description can be ob 
tained from the ‘General Expl 
volume The actual number of 
listed is 480 However, 
keep the universe on a som 


| 
cl The 


Government 
marily Ol the 
basis 
ment or 
lations”’ section 
of any large”’ 
counties 
ewhat comparable 

certain ombinations ol 
included in this study, thus 
reducing the number to 471 


Workers ire cl 


place ol employment rather than 


scale throughout, 


counties are not 
issified 1 regard to their 
to their place 


of residence 


order to 


PAPERBOARD CONTAINER INDUSTRY 


N INDUSTRY 267 


COUNTIES, 1953 


Since these 471 “‘large”’ 


about 92 


counties include 


per cent of all workers in the 


industry in 1953, it is assumed that the 
Figure 1 is 


distribution depicted by 


representative of the industry as a 


whole. All of the more important con- 


centrations are shown. 


lhe 


theory 


literature of industrial location 


states that three major types ot 


cost factors generally determine in- 


dustrial location. These are the costs 


ol 1 


labor, and 3 


) 


obtaining materials, (2) hiring 


marketing the products.‘ 
Pransportation costs are of great impor- 
tance in the locational process; but they 
are not considered as independent vari- 
ables in the present hypotheses, which 


are expressed primarily in terms. of 


nearness rather than cost. It is desir- 


costs 


nple 


tioned The three ited seem to 


Other cost factors rexa 
ould be me 
be, however, the 


power 


most important i i general 
those most often ment 
Iwo excellent referet 
ire Melvin | | 
n Theory and in Practice (Chapel 
University of North Carolina 

Walter Isard / 

(New York The 


ind John Wiley 


SC TSE ind ire 
lj 
i 
{ 


ioned 1 the 

) locational 
hut Plant Location 
Hill: The 
Press, 1956) and 
wa " ind Spa Economy 
Fechnology Press of M.1.1 
ind Sons, Ine., 1956 


iterature ces oO 


ictors 


(sree 





6) Econom 


able 


Variations in these three major types ol 


to establish the manner in which 


costs may affect locational patterns 


DEVELOPMENT O| GENERAI 


HyPoTHESIS 


- 


to markets 


to 


Nearness be 


of greatest importance in the location 


appears 


of the paperboard container industry. 
Establishments are said to seek market 


locations for two reasons: (1) to mini- 


mize transportation costs on shipping 


the finished produc ts, and (2) to prov ide 
better service to customers. 


Location theory, especially as ad- 


vanced by Veber, indicates that high 


transportation costs are an important 
the 


container segment of the industry. 


locational determinant for 


set-up 
\c- 
cording to Weber's analvsis, the increase 
in bulk (of the finished product over the 
materials) is tantamount to an increase 
in weight, thus increasing the relative 


of and 


importance marketing costs 
forcing firms to locate near their mar- 
kets in order to minimize total outlays 


The 


advanced 


for transportation. 


be 


set-up-box segment 


hv pothesis, 


therefore, may that the 


is positively aSso- 
ciated, in space, with the markets for 
its products. 

It also appears that savings in trans- 
portation costs will be the 


shipping container segment of the in- 


realized by 


dustry if it locates near its customers 


Such an orientation would not be due to 


an appreciable increase in bulk, since 


shipping containers are transported 


‘knocked down": but the savings would 


accrue from locations near markets be- 


cause of a_ rather 


system ol 


unique 
pricing the major raw materials used in 


making shipping containers. Phese 


materials are virgin kraft and corrugat- 
For a detailed discussion — of 
orientation’’ see C. J]. Friedri 
Weber's Theory of Location 
The | Chi 


ae insport 
ed Alfred 
Indust Chi- 
ago Press, 1929 


CaAgoO:? niversity ot 


(sEOGRAPHY 


ing papers. Ninety per cent of the cost 
of materials for shipping containers lies 

kraft) and 
the delivered 
prices for these materials are maintained 
at the 
States, 


mill.® It 


in the purchase of virgin 


corrugating papers; and 


same level throughout the United 
thi 


is, therefore, impossible lor 


regardless of distances from 
the manufacturer of paperboard ship- 
ping containers to effect any savings in 
moving closer 
the 


transportation costs by 
Since 


terials he uses, such as cornstarch, stitch- 


other 


to his supplier. mia- 


ing wire, cloth and paper tape, ink, and 
twine are of minor importance in his 
operations, the only significant savings 


he can make in terms of transportation 


costs must be in terms of minimizing 


his marketing costs. Under these con- 
ditions, a market orientation hy pothesis, 
for the 


already advanced 


set-up con- 


tainer segment of the industry, seems 
be 
down container segment. 

The the 


paperboard container industry locating 


also to 


applicable to the knocked- 


second major reason for 


near its markets arises out of its func- 


tion as a ‘service industryv."’ As with 


all 


would tend to locate near its markets in 


nearly services, such an industry 


order to serve its customers’ better. 


ast, efficient, competent service would 
seem to be quite advantageous in this 
highly competitive field. Two aspects 
of this service feature are worth noting. 
l‘irst, most ol 


users paperboard con- 


tainers do not keep large stocks on 


hand, mainly because of the large space 
requirements they entail. Box makers 
often must supply customers on short 
notice; and distance from those custom- 
is often a critical element in 


ers their 


those 


Secondly ‘ 
the 


ability to serve customers 
service 
that 


producer has his own relatively unique 


further 
fact 


promptly. 


features arise from each 


6 This statement has been veritied by inter 


views with industry executives 
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packaging problems. The paperboard 


container industry has been character- 


ized as a job-order business. 


In summary, it appears that a market 


orientation for the major segments ol 


the paperboard container industry in 


the United States can be rationalized in 


terms of profit) maximization to the 


entrepreneures through savings in trans- 


portation costs and also in terms ol 


faster, more personalized service to cus- 


tomers. Phe general hypothesis may 


be formally stated as follows: The mag- 


nitude of the paperboard container in- 


dustrv will varv directly with variations 


in the magnitude of its markets. 


TESTING OF THE HyPpotTHesis 


Now that the operation ol the mech 
anism which determines locational pat- 
terns in the paperboard contaimer in 


dustry has been hypothesized, it ts 


desirable that the hypothesis be sub- 


ected to tests which will vive some 


ri 


a hypothesis is the testing ol 


quantified measure of its validity. 
prool ol 
the hypothesis 


There is, of course, no body of data 


that can be used to measure directly the 


importance and location of the markets 
simply because these kinds of informa- 


tion are regarded as confidential in the 


United States and are almost 


hever re- 


leased for public use It is, theretore, 


necessary to discover substitute meas- 


ures that are acceptable 

\ large percentage ol the goods con- 
sumed by the general public are pack- 
aged in paperboard containers, but it ts 
not correct 


to assume orientation with 


respect to a general consumer market: 
practically all of the purchasers ot the 
industry are other 


products ot this 


manufacturers including, of course, those 


When a 


Statistics mn Sci 


VW 
/ 


who produce consumer yoods. 


| \\ Mayne Role of 
entilic Research,” s nt 
1957 p. 28 


nlhln 
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search is made for variables that will 
best measure the markets for the paper- 
board container industry, it is not sui 
prising that employment data for the 


Major indus- 


groups of manulacturing 
tries seem best suited. to the task. 

Six separate industry groups compris« 
major markets for the produc ts of In 
267: Standard Industrial 
Classification Number 20); Textiles (No. 
No. 
electrical 


No 


other 


dustry Food 


2); Apparel (No. 23); Furniture 
Machinery, 


35): and Machinery 


except 
, electrical 


There are, of course, many 


industries which constitute markets ol 


varving magnitude. Furthermore, othe 


segments of our economy, suc h as retail 


and wholesale trade, purchase new 


paperboard containers. But to include 


all of these ts not prac ticable, and there 
fore the original test of the hy potheses Is 


restricted to measurements ol spatial 


variation the above mentioned 


Aamone 
industrial groups. If the association be- 


tween Industry 267 and its major mat 


kets tends to substantiate the general 
more vari- 


hypothesis, the inclusion ol 


to make the statis- 
While 


such a consequence is not at all undesir- 


ables can only serve 


tical assoc lation more intense 


able, it is considered desirable to keep 
Phe 


industries 


the analysis as simple as possible 


remainder of manufacturing 


cannot be ignored entirely, however, 


and cl single additional variable, total 


workers in included 


manufacturing, 1s 
11h lusion 


the 


in the analysis. Its recog- 


nizes, in a general wav, fact that 


almost all industry 


uses 


paperboard 


containers in one way or another 


\ more specific subhypothesis may 


be set up, therefore, to permit a more 


precise test ol the veneral market 


the 


26] 


orientation areal clis 


hy pothesis: 


tribution of Industry will vary 


End Use Distril 
tainers,’ \Jodern | 
1956 (Bristol, Con 


November, 1955 


Selected 
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with the number of workers in 
(No. 20): No. 22): 
(No. 23 (No. 
Machinery, « Kcept electrical 
Machinery, (No. 36 
Total Workers in Manufacturing. 


directly 
| ood 


parel 


Textiles 


Furniture 


electrical 
Data 
for the variables for each of the coun- 
ties in the universe can be obtained from 
the the 


From 


same source as data for the 


dependent. variable.® these data 
the mean and standard deviation have 
been « omputed for each variable. These 
arithmetic averages and their measures 
ol dispersion are presented in ‘| able ss 

Simple coefficients of correlation (r 
have been computed to measure the de- 
gree of association between Industry 267 
and the variables. 


Fable I] 


determination (1 


seven independent 


These coefficients are listed in 


Coefficients ol also 


have been computed to indicate what 


portions of the variations in the paper- 


board container 


industry can be _ re- 


lated statistically to variations in each 


of the independent variables. It ap- 


pears that approximately &1 per cent ol 
67 


the spatial variation in [Industry 


can be “‘explained,’’ in terms of con- 


comitant occurrence, by Variations 1n 


the location of the food industry 


l S Department of Commerce ( ( 
the Census, and the Departime Health. 
Education Welfare reau Old Age 


and Survivor's Insuran 


Tiny { 
> 1o 


and 


(s;EOGRAPHY 


20). \pproximately 77 per cent also 
can be “explained” by the variations in 
total workers in manufacturing. 

Even though the simple coefficients 
of correlation between the paperboard 
both the 


industry and total workers in manufac- 


container industry and food 


that 
a more accurate description of the spa- 
tial the 


turing are relatively high, it is felt 


the 
paperboard container industry in terms 


Variations in location ol 


of concomitant occurrence with othe 


phenomena can be obtained by taking 


all seven 


independent variables into 


account simultaneously. 


To perform this task a system of 


multiple correlation has been employed. 
\ multiple coefficient of correlation (R 


can be found and a test of statistical 


significance applied to the independent 


variables. The 95 per cent confidence 


level has been used, and those variables 


not significant eliminated. However, 


the insignificant variables have been 


eliminated one at a time beginning with 


the lowest, since it is possible that a 


variable which is not significant in a cer- 
tain combination may become significant 


after one of the insignificant variables 


has been dropped. In this system, it 


two variables measure essentially the 


same thing, only one 


(It should be mentioned that 
labeled 


statistical 


appears as sig 


nificant. 


such variables are ‘not signif- 


icant”? only ina sense and 


only at the chosen level of confidence. 


rABLE Il 


I 
Textil 
\pp 
Furnit 
Mact 
Mact 
I t 
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Final results of the multiple correlation 
Fable II. 


These computations make it possible 


are summarized in 


to eliminate three variables from the 


analysis without reducing to any great 
extent the amount of statistical explana- 
the combination of the 
The 
variables excluded from the analysis are 
Furniture (No. 25), Machinery, except 
(No. 35 Potal Workers 
in| Manufacturing. coefficient of 
for all 
the explained 
\fter 
mentioned 
to .940 


tion afforded by 


eight variables of the hypothesis. 


and 
The 


(R 


electric al 


multiple correlation 
O41, 
variance is almost 89 


the 


eicht 


variables is and 
per cent. 


dropping three above 
variables the ‘R’’ declines only 


and the 


explained variance declines 
only two-tenths of one per cent. 

The coefficient of multiple correlation 

R 40 

simple coefficients. 


ance ot SS 


the 
Phe explained vari- 


is higher than any ol 


per cent indicates a high 


degree of relationship between the in- 
the 


dustry and 


variables which are 
existence ot 


Phis 


tends to substantiate the general 


thought to measure the 
markets for paperboard containers. 
result 
hypothesis of market orientation. 

The multiple regression equation lol 
the dependent variable and four inde- 


pendent variables is: 


¥ O601( Ny t 
.0154(X,;) 4 


O219(NX, 
0313( NX, 


0400 


where Y. is the estimated number of 
workers employed in Industry 267 and 
the symbols in parentheses refer to the 
industries for which actual numbers ot 


workers are substituted in predicting 


for each statistical unit. Phe numbers 
preceding the parentheses are weights 
applied to the number of workers in 
each of these industries in order to pre- 
dict accurately average. 
In the equation, (X,) refers to Food, 
(Xo) to Textiles, (X;) to Apparel, and 


(Xa to Elec trical Mac hinervy. 


most on the 
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An estimate for each of the 471 coun- 


ties in the untverse can then be made 


from the regression equation. Devia- 
tions of the predicted values trom the 


noted (Y ¥ The 


estimate (S has 


actual values are 


standard error ol 


1234 
been computed and found to be sub- 
stantially lower than the standard devi- 
ation of the distribution of the depend- 
ent The standard 


267 is 9.10 


variable. deviation 


of Industry 00's) while the 


standard error of estimate is only 3.09 


00's In other words, on the average 
better predic tions can be obtained from 
the regression equation than from the 
mean of the dependent variable. 

the actual values from 
the predic ted values (Y Y 


their 


Deviations ol 
have been 


placed in respective counties as 
shown on Figure 2 (Accuracy of Estti- 


mate Map Those counties ol over- or 
under-predi tion of more than one stand- 
The 


chief purpose of mapping the perform- 


ard error are specifically noted 


ance of the regression equation is to vain 


an insight into some other relevant 


variables that might further explain the 


distribution of Industry 267 


\ comparison of Figures 1 and 2 re- 
veals that the regression equation pre- 


dicts well for those counties with very 


few workers in the paperboard containet 
pa] 


industry. \ cursory examination § re- 


veals that, for the most part, these coun- 


ties have very little manufacturing ol 


any kind. These observations seem to 


strengthen the hypothesis that there 
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ACC 


will not be many workers in Industry 


267 in those areas that do not provide 
markets. Areas of extreme over- or 
under-prediction are generally counties 
of moderate to heavy concentrations ol 
workers in the industry. There are, ol 
course, counties that have many workers 
in Industry 267, such as those in Chicago 


New 


very well predicted. 


and York City areas, which are 


To obtain a complete analysis of any 


particular county requires a detailed 


study of that area and consideration of 


many more variables. However, to in- 


crease the ability to predict more ac- 


curately for the industry as a whole, 
attention should be directed primarily 
to those variables which appear to be ol 
importance in those counties of extreme 
over- or under-prediction. 

The 


tain 


to estimate well in cer- 
defi- 


he 


inability 


counties may not be due to 


ciencies in the market orientation 
pothesis or in the variables used in the 


The 


tions may stem from the fact that mar- 


statistical analysis. estima- 


pt Or 


JRACY OF 


(sEOGRAPHY 


ESTIMATE, INDUSTRY 


"LARGE COUNTIES, 


ket areas [ol paperboard contamer 
plants do not necessarily follow counts 
boundaries. It is quite possible that ; 
container producer may be located im- 


mediately to his market, but 


idjacent 
be separated from it by a county bound- 
ary, leaving the association completely 


unmeasured by the data. It 


appears 


that such situations might actually exist 


in several cases where counties of over- 


and adjacent. 


under-predic tion are 
Prominent examples appear in certain 


New York City 


in Connecticut and Massachusetts, and 


counties just outside 


’ 


he St. Louis and San Francisco areas. 


in 

Problems and procedures involved in 
the analysis of the paperboard containe1 
industry resemble closely those that ap- 
pear in research in 


many aspects ol 


economi geography. Progress in that 
discipline has often been said to depend 
on the discovery of generalizations that 
only after 


can be elaborated 


many 
studies cf these types have been made. 


The 


a small contribution to that end. 


present study may constitute 
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TEA 
4d 


A NEW AGRICULTURAL INDUSTRY FOR ARGENTINA 


Norman R. Stewart 


Vr. Stewart 


Los .|ngeles. 


is a doctoral 


HIE tea plant (7 hea 
Sims 


inensis (1 
Was introduced into South 


America China in. the 


trom 
early 19th Century, ' 


100 


but, for more than 


vears thereatter, the several at- 


temps to establish tea as a commer ial 


crop proved, in almost every case, to 


be discouraging failures. During the 


first World War South American interest 


in tea growing revived, and Peru and 


Brazil developed moderately successful 
tea industries. 


Argentina is the most 


recent of the 


Latin American countries to inaugurate 


the production of tea, and, due to the 


industry's rapid growth, that country 


is now the principle tea producer in 


the western hemisphere.” At_ present, 


\rgentine tea growers adequately supply 


the home 


market with more than six 


million 


pounds annually, and have 


already planted sufficient 


acreage to 


produce more than fifty million pounds 


*Data for this study 
iuthor was engaged in geographic 
southern South America 
ported by the 


was collected while the 
field 


which was sup 


work 


Foreign Research Progran 
conducted by the Division of Earth Sciences 
National Academy of Sciences National Re 
search Council, and tinanced by the Geography 
Branch of the Office of Naval Research inder 
Contract Nonr-2300(09 

lea seems to have bee rst 
nto South America by Dom Joa 
brought Brazil 1812 
the establishment of commercial plantatio 
Garcia Firbeda, M . " Re la de 
Faculdad de Ciencia s romicas, Unt cle 
Buenos Aires, (no 6 Julio- Agosto 
1953, p. 712 

Comparative tea acreages for South 
1958, official statistical 
involved: Argentina 
Peru, 4500. Small 
Colombia 


seeds to nad fost 


\met 
ian countries, from 
sources ol governments 
84,000; Brazil, 12,200; 
imounts are also grown in Bolivia 


d Paraguay. 


, leadayt / } 
candidate at the 


University of California, 


by 1961. A 


tea industry 


survey of the 


\rgentine 


brings to light a number 


of problems which to some degree are 
shared with other producing countries 


in Latin America, and provides an 


interesting case history for those who 


have speculated upon the tea-growing 


potential of the vast area of the Amer- 


can tropic s and subtropt Ss. 


(GROWTH OF THE ARGENTINI 


PEA INDUSTRY 
1924 the 
distributed 


\s early as \rgentine gov- 


ernment seed from China 


to interested farmers) and sponsored 


trial plantings in the 
Mision CS and 
\lto P 


of Chaco, 


provinces ol 


Corrientes, and east ol 


the arana River in the provinces 


Formosa and Tucuman. 


\bout this time also, experimental 


plantings were 


attempted bv several 


foreign colonists on their own initiative 


in various pioneer settlement zones 


of Misiones. 
ln Misiones particularily these experi 


ments demonstrated the suitability of 


the tea plant to local soil and climati 


conditions, but lack of an 


adequate 


experienced labor force and the pre- 


vailing low price of tea on the world 
market precluded development of plan 
tations on a commercial scale By 


had 


to the planting of yerba mate, 


this 


time, als most colonists turned 


and, later, 


more lucrative and reliable 


tung, as 
sources of income. 


In 1936 the Argentine government 


Garcia Firbeda, ¢ it., p. 714. 
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\BLI 


prohibited 


new yerba planting Ul 
\lso 


the world 


effort to forestall overproductio1 
by 1939 the price ol tea on 


market had recovered sufficiently from 


its earlier slump to make tea plantings 


Once more economi il. However, it 
was not until the second World War 
had 


ports that 


drastically curtailed foreig m 


farmers in 11¢ orthern 


\lesopotamian provinces were tempted 


the supply ol 


to initiate plantings for 


the small but growing domestic market. 

Fhe fledgling tea 
with the general boom in the 
1942 to 1952. 


offered — t 


industry 


prosperes 


\rgentine 


economy trom 


the vovernment 


price supports ind tariff 


thus stimulating 


of cultivation 


\ccurate 
and produc tion are difficul 
ind there are yreat lis rep 

from various 
ind 1955 in Table | are 
i. census of the tea 
1955 by 
lg 


y 


ivures SOUFCeS 


Lol 1950 derived 


dustry under- 


the D 


from 


taken 1) 


are based upon interview 
\rventine erowers and processors 
In 1950, Argentina produced 


2 300.000 


approx- 


imately finished 


pounds ol 
3500 


had 


rose Lo 


tea Irom some acres; by 


80.000 acres been 
approximately 
The pl. 1 ol 


sharply curtaitlec 


plat ted 
produc tiol 
$ O00 ,000 pounds 


new acrearve h: Ss bee 


' : 
since 1956 as consequence ol lowered 


prices due tO threatened overproduc- 


1955 over 


tEOGRAPHY 


11.650 79.000 


150 5,000 


11,800 84,000 


tion, an certainty regarding gov 
ernment agricultural policies after the 


1955 revolution However, growers 
estimate that the 1958 crop will reach 


6.500.000 1961, 


will 


pounds, and that in 


when most of the planted LCTCALE 


have reached the producing age, pro 
ductive capacity will surpass 50,000,000 
pounds of finished te 

REGIONS 


THE PRODUCING 


\t present, I itine tea production 


Is restr ted 1¢ northern \Mesopota 
Misiones and Cor 


| he center ol 


mian provinces .o 


rientes the industry is 
the Obera-Campo Viera-Campo Grande 
\lisiones, 
estimated 80 per cent 


Phe 


River 


10 in south-central irom 
which comes at 
total 


of Argentina's production. 


\lto P? 
in Misiones from Santo Pipd north to 


Wanda 


Der Cent. 


shore zone of the arana 


iccounts [or 
he 


plantings ire low 


approximately 15 
remainder of the com 
mercial tea ated in) 
Corrientes near the town of San Carlos, 
few miles from the Misiones boundary) 


1 and 2 
Phe tea lands ot the principal pro 


| IVs. 
ducing region are located in the rolling 
Sierra de Misiones at 
1000 


uplands of the 
and = 1500 
the Sierra de 


low er 


altitudes of between 


feet, and to the south u 


itacuara at elevations 
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Northeast Argentina 
TEA PRODUCING AREAS 


es 
—f 


Producing Areas 

















Phe nucle: of tea 


the centers of elaboratio 


tied to the principal road of tl 
Ruta 14 which 
Misiones with the 


connects 


provincial capita 


il Posadas on the Alto Parana 


produ 


Rivet Phe 
and with road and rail routes to Bue i 


\ires. 


Mwy be observed 


Los 


\long this route, tea pl intations of 70° | 


from Leandro Alem 


Llowever. 
in the south to Dos de MM 


avo in the 


ire l potent 
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Northeast Argentina 


Acreage In Tea 


Fic 2. 


Also, mild frosts are common from May 


to October and occasionally 


tempera- 
which is 


Most 


frost 


tures drop as low as 11° F 
sufficient to destoy new plantings. 


erowers Manage to minimize the 


danger by placing plantations on the 


higher hill slopes in’ the Sierra de 


\lisiones. In such upland locations 


killing frosts are virtually unknown, 


and the picking season is often a month 


longer than that in the intervening 


swales. Soils are chiefly deep, reddish, 


friable clay loams and sandy loams 


developed from weathering of the Parana 


plateau basaltic lavas. Such soils erode 


easily, but are moderately fertile and 


mildly acidic—the latter an important 


factor in the ecology of the tea plant. 
To the natural hazards of the agri- 


Misiones 


the problem ol the 


culturist in must be added 


leaf-c utting ant, 


which rapidly acquired a_ taste for 


young tea plants and is a serious threat 


to new plantings The vorac ious pest 


can be effectively controlled by con- 


tinual use of chemical poisons, but 


(;EOGRAPHY 


prices of ant poisons are_ prohibitive 


for the majority of farmers. 

The production of Argentine tea is 
almost entirely in the hands of foreign 
colonists who 


agricultural came to 


Misiones beginning in the 1920's, and 
had 


quences both in the location and agri- 
r 


this fact has important COnSeC- 


cultural patterns of the industry.' he 
commercial possibilities of tea failed to 
interest the colonists in the older settle- 


Alto 


River, who already possessed profitable 


ments along the upper Parana 


perennial plantations of yerba = mate 


and had no new land available. How- 


ever. téa gained a strong foothold in 
newer settlements in the Obera-Campo 


Viera 


settled 


region where many colonists 


after the government ban = on 


new yerba plantings, and the agricul- 
tural base had developed upon annual 
Immense earned by 
and Slavic 


enough to possess producing acreages 


crops.’ profits 


German colonists fortunate 
during the period of war-induced short 
age tempted many colonists to initiate 
plantings, and tea spread rapidly 
throughout central Misiones and south 
1952 
Alto 


Parana were planting tea in new lands 


into adjacent Corrientes. By 


many verba growers along the 


purchased especially for the purpose. 


It is important to note that even 


during the period of exceptional prices 
few colonists were willing to risk every- 
thing on the speculative new crop, and 


tea generally was planted as a small 


but profitable side line. In 1953 > the 


government eased sanctions on verba 


planting and newly cleared forest was 


more often than not put into verba. 


Thus today only a_ few large-scale 


\lmost all European nations, as well as 
Japan, are represented by colonists in Misiones 
Germanic and Slavic peoples (Poles, Ukranians, 
et are the numerous and these two 
groups grow and process the bulk of Argentine 


tea 


most 


Principally tobacco, maize, and 


manioc. 


cotton, 
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vrowers are engaged exclusively in tea 


production; the bulk of Argentine tea 


is still produced by colonists whose 


energies are primarily concentrated on 
other agricultural pursuits. 
the ol 


the 


association 
Misiones 


pattern 


Owing largely to 


tea with colonization in 


tvpical plantation of large 


landholdings has not developed with 


the industry. The size of farm lots in 


the colonies located in the forest zones 


ol Misiones is established by vovern- 


regulation, and normally varies 


60 to 125 


ment 


from acres. However, tew 


farmers have prepared more than half 
ol their land for agriculture and, as 
fewer still devote 


Phe 


Misiones is 


mentioned previously, 
all 


average tea plantation in 


their cleared land = to_ tea. 


be- 
he 
50 


but size r 


900 


about eight acres, 


anges 


tween one acre and acres, ° 


few colonists who have more than 


acres of tea have been forced to acquire 
Only 


the 


other lots to expand production. 


rarely are these contiguous with 


original lot and in some cases the nearest 
land available for pure hase is located 
in new 


colonies 20 to 40 miles distant 


Phe tea plantations of Corrientes are 
an exception to this ‘‘anti-latifundia”’ 


Here 


able to buy blocks of grassland outside 


pattern, several planters were 


of organized colonies up to 2500 acres 
and these have been planted entirely 


to tea. 


AGRICULTURAL PRACTICES 


Almost all 


employed in the production ol 


techniques 
\rgven 


tine tea have been developed) through 


agricultural 


available literature and by 


Many 


study of 


trial and error. growers, par- 


: Based 


industry ( 


official 1955 census of the 
Ina 1958 census of members 
Obera, 


cooperatives 


upon the 
lable I 
by the Cooperativa 
agricultural 

1000 


for an 


undertaken 
of the largest 
Misiones, approximately 
sessed 9500 acres of 


on 


members } 


iverage of 9.5 


M irio A 


tea, 
wcres per farm Figures courtesy of 


Ortiz, statistician, Cooperativa Obera 
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ticularly those along the Alto Parana, 


have made extended visits to central 


Misiones in order to profit from the 


experienc es of established planters. 
However, apparently no colonists came 
Argentina trom established 


to tea- 


producing regions; hence there was no 
reservoir of skills available for produc- 
In 
a few experts from Great Britain 


ed 


planters i 


tion of the crop. the last several 


ye 


rs, 


and Japan have been empl for 


short periods of time by 
Obera Viera 


suggestions have been generally 


and Campo and their 


shared 
throughout the tea-growing region. 


However, farmers frankly admit to 


lack of adequate knowledge of tea 
growing and processing, and the proc- 


esses of study and experiment are still 

characteristic of the industry. 

‘a varieties 
In Misiones 

the best 


to 


The most common te 


planted are Assam hybrids. 


these varieties are by far pro- 


ducers, but are sensitive frost and 


the 
Chi- 
plantation 


drought, and some growers pretet 


inferior-vielding, 
One 


hardier, though 


hese varieties. large 


of approximately 1000 acres is turning 


exclusively to the Darjeeling variety 


Unfortunately, lack of famiharity with 


tea and lack of care in plant selectior 


among the rank and file of growers 


1 1 
has ea 


to rapid degeneration in the 


tea varieties, and, 11} many fields, 


bushes with wide variety of unfavor- 
thle leaf, bud, 
acteristics may be observed 

When 
land 


tropt il 


seed, and stature char 


possible, tea is planted on 


newly cleared of imposin sub 


felled 
pushed into 
Since the land is 


forest. Trees are and 


allowed to drv, then are 


piles and burned. 
planted almost immediately to tea, tree 


remains cannot be thar 
amount. ol 
the field 


than 


burned more 


once, and a considerable 
debris and stumps are left in 
to rot a 


20 ve 


process taking more 


ars in the case of some hardwood 
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lar d, 


preparation 


gy im- 


for planti 


trees ()n such plow 


possible ind 
be 


( ort ientes, 


must iccomplished with a hoe 


1 


where tea has been pial 


n large blocks on the rolling grasslat 


contour plowing preceded planting, 
in a few « shallow 


aSes, tert 


formed, 
Te 


during 
Mav to | 


are plan ed directly in the 


planted 


Irom 


ison 


tha in vevO protected 


OW v) to the 


labor 


claimed 


relativel high 


1Ol transplat tin 


that bushes. s« 


harvesting ive al 


than those begini 


live to ten seeds 


several inches beneath 


lor the first vear are 


from the sun bi ot short bamboo 


stakes Or COne I thatch Under 


optimum conditions, 70 to 


ol the 


verminate, 


seeds 


is ft mainly to natural 


Spacing between plants is 3 


his in il 


other 


is somewhat vreat 


tea produc il 


nd Is ])¢ rhaps 1 re sult Ol 


Ol l iew earl large- 


hoped ntroduce 


who | 


ters 


harvestin desire 


to protect 


of the ne 


ng room tor other crops 


il vrowers, on the advice 


expert, have planted — te: 
rows usual | 
Wee 


The tent Lo 


witl 


which 
‘ 1 
tea ther crops Is « 


color ISUS rely wholl 


indicati of the unw 


upon 
\lmost 


CrOps Ol I 


source OL mcome 


harvest several 


manor tobacco betore 


Ol! 
reach picking age, 


the prac tice long 


(;EOGRAPHY 


\lisiones, growers alternate 
ol 


of verba and, 


tral many 


rows tea with perennial plantings 


How- 
the 


more rarely, tung. 


ever, here and in Corrientes, few 


large-scale growers are not generally 


toward such inter-tillage, and 


\lto 


already 


inclined 


along the Paranda, where most 


colonists possess large yerba 
yroves, tea is generally unaccompanied 
by other crops. 

Once the tea has been planted, most 
receive only a minimum 


In 


the 


plantations 
attention. new], 


land 


impracth “al. 


ol plantings on 


cleared use of machinery is 


but also older plantations 


unculti 


no longer cluttered with 


stumps 


other tree remnants are lelt 


vated or at most disked once annually. 
Weeds are controlled by hoeing, which 
be constantly. \ 


colol ists 


must carried on few 


grow leguminous cover crop: 


between tea rows to protect and enri h 


the soil, and some have planted rows 


across rather than down the slope ol 


their farms, but on the whole ther 


is little apparent consideration among 


ynservation 
‘ale 


to the produc tion 


growers for basic ¢ prac 


he sever i | irvge-S( 


tices 


growers 


devoted exclusively 


oI tea are attempting to apply soni 


modern scientific to 


still 


hot 


farming methods 


their plantations, but these are 


in the experimental stage and are 


vet 1 the basi agricultural 


art. oO 


pat 
Tl Even on up-to-date plantations, 


tea grows without the protection ol 


shade trees and plants are not pruned 


as. they are i other tea producing 


countries 


Ordinarily, bushes are picked after 


the third vear ol vrowth, which is one 


to two vears earlier than is customary 


elsewhere. Picking venerally begins 
characteristic of pioneer 

whol \lisiones See 
Stedlur n Suidan 


mburg, 1949 


Wilhelm 


Herbert 
wald, H 


-vear old 


har 
but thi 


bushe s were 


bi 
the height of 


ul 


almost 


boo 


the 
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In September and extends into Feb upon the labor resources of tl 
ruary, but may occasionally be short-  family—a factor which has helped 
ened s much is month \ \ restrict the size of te: pl 

Irosts he pie king SCaSON 


RO Ss \R ! 
of two “flush” periods, durit : PROCESSING AND MARKETING 


the plants sprout continuouslh ind n the early stages ol the Argentine 


ire picked weekly The spring tlush a i Vv most colonists attempted 

from late September to middle Novem { v the leaves trom their groves 

ber, provides the highest vield I ily constructed sheds d eve 

t short rest throughout the mont! | { kitchens 13\ some 300 

December the trees experience } | ‘nterprising growers had ult small 

flush during Januar t pre ecad processing | modeled 

picking 1 n \ ind 1 il] i sritish prototy 

the bud and 

removed = trom 

fortunately, laborers ire 

discriminating, owing 

ol experience sever: 

ttempted —unsuccess! 

with improvised mac 

hope eventualh to acquil 

equipment trom abroa ised 
\lost Ol e. 4 cu l lal re- ipproxim 


quired II U! ] u 1 I { | trated 
Viera regio 
whon iragua ! some tel 
lured across » border by nigh wa productive Capacity OL more th 
Fortunately, the begin itl pounds of finished tea have be 


harvest coincides with t| | ind these now process Dproxin 


ha harvest \ugust 
thus usually sufficient labor 


when required. | ven duri pel vrowers possessing 


of inactivity in other phases of ions in order to provide for the 


process 


ture 1 \lisiones, disproport on vy Ql thei OW Crop Hlowever. most 


large share of the work is done \ seem to have over-estimated their needs 


women and small childres Owing ind must buy green leat from small 


the present low price of tea al | planters 1 the ICINItY But ever 


recent) pay-raise lot laborers instituted purchase ol 


by the government, wages a urrenth secaderos operate 


1 


almost prohibitive to growers nn order to insure a ste 


colonists who arrived after World War leat, owners of secaderos in some ¢ 


1 | are not vet L position to afford have cont! icted with neighbors Lo 


. t ) t st oF | * cunad 
outside help 1 are still dependent wets d most empit — ° 


laborers during the harvest seaso1 


£ OOO O00 
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Northeast Argentina 


Tea Processing Plants 


FIG 


to pick 
Such 
100 


the groves of other planters 


secaderos ordinarily 


serve 70 to 


colonists within a radius of 25 


miles, but colonists outside the 


areas 
ol concentrated production who have 


elected to plant tea haul their 


must 


harvest by 


truck or cart for a distance 


of 50 miles or more. 

Phe techniques employed in secaderos, 
as On the plantations, have been devel- 
oped and 


through experiment impro- 


Visation with 


occasional suggestions 


British 


rarely 


irom 


visiting and 


Only 


Japanese 


experts. have colonists 


been able to accumulate sufficient cap- 
ital to 


import machinery, and 


most 


rollers, Ovens, and other hecessa&ry 


\rgen- 


tine machinists from British models, or 


equipment have been copied by 


have been improvised {rom 


While the 


of such equipment 


pictures 


or diagrams. better-made 


seems to function 


adequately, most is below the standard 


necessary for consistent quality ot the 


finished produc Sc. Moreover, even 


native-built machinery is in short sup- 


(SEOGRAPHY 


ply, 1960 


shortage will be critical. 


and, by the harvest, the 

Technicians responsible for the opera- 
tion of the secaderos have accumulated 
their skills rapidly through trial and 
still 


ex verience to organize secaderos, and 
Ss 


error, and most lack sufficient 


to control the processes of wilting, 


fermentation, and = drying. 


Inexperi- 
ence has caused the greatest difficulty 
in classification of dried tea in accord- 
ance with the elaborate British system 
that 


Several 


has become the world standard. 


secaderos are at present able 


to produce fine-flavored teas, but out- 
side Argentina these have received low 
quality ratings due to improper grading. 
Almost all the tea is processed in the 


form of ‘‘black tea”’ 


primarily ct 


“Orange Pekoe”™’ and inferior grades. 


Several Japanese colonists produce 
‘green tea’ for consumption by the 
100 


living in Misiones. 


approximately Japanese families 


At present all tea produced in Argen- 


tina is within the 


consumed 
A few of 


their tea on 


country. 
the large 


the 


secaderos pat kage 


estates and market 


it under their own brands. However, 


most secaderos in Corrientes and central 
Misiones send tea in bulk by truck and 
less frequently by rail to Buenos Aires. 
Secaderos along the Alto Parana River 
and send 


lack rail connections 


most 
south 
boat. In 


of their tea to the capital by 


rive! Buenos Aires, bulk tea 
is sold to ‘‘fraccionadores”’ who package 
it under more than 40 different brands 
for the retail market. But, regardless 
of the method of packing and shipping, 
the marketing of tea is poorly organ- 
stored for 


ized, and often it must be 


months on the estates. 


PROBLEMS AND PROSPECTS 


The Argentine tea industry has passed 


the peak of prosperity based upon 
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wartime shortages and vovernment ma- 


nipulation, and it is now faced with 


problems , typical of industries that 


grew too rapidly in response to artificial 


stimuli. During the period of high 


prices, inexperienced growers with im- 


provised methods stripped trees and 


rushed 


their product to market. \s 


a consequence, \rgentine tea earned 
a reputation for 


still 


poor quality from 


which it suffers. Inferior quality 
prejudiced Argentine consumers against 
the home-grown product, and producers 
seldom bothered to acquire technical 
skills necessary to produc ea tea market- 
ible under competitive conditions. 


The 


petition Irom toreign teas, 


factors Ol poor quality, com- 


and lack ot 


organization and coordination 


AMOone 


vrowers have created serious Ove! 


production that has brought the indus- 
Phe market 


CTISIS. 


trv to the verge ol 
for tea in Argentina is relatively small. 
Phe 1957 


pounds was approximately 


1958 


harvest of 6.5 million 


equivalent 


to present consumption, (Growers esti 


mate that the 1958 1959 harvest will 


that, even 
1960 produce tion 


be twice that amount, and 


without new plantings, 


will be 


nearly ten times the absorbtive 


capac itv of the local market. 


It is obvious’ to most vyrowers that 


survival of the industry largely 


How 
depends upon the ability to find foreign 


markets, and that this in turn will 


require a vast improvement in_ the 


The 


already 


quality of Argentine tea. shift 


in emphasis to has 


the 


quality 


resulted = in closing of numerous 


small ‘‘home’’ secaderos Owners ol 


moderate-sized and large secaderos are 


beginning to invest in’ improvements 

Owing, in 
verba mate, 
South 


part, to the consumption ol 
the traditional bever ive ol southers 
\merica However, that 
due to the recent 


growers feel 
European origins ofl 


segment of — the \reentine 


creasingly large 
population, it Is 
present 


least to double 
mption pr quality 1 n 
proved ind prices ¢ Le ide reasonable 


possible it 


const wided 


\GRICULTURAI 
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and seek advice from foreign experts on 


problems ot vrowing and 
Several 


their product to 


processing. 


have sent large samples ol 


London and Amster- 


dam, where they have been judged 


equal to medium-grade Asian teas 


foreign buvers are not vet 


that 


| lowe, er, 


convinced Argentina can consist- 


ently produce tea of high quality, and 
are demanding further improvements, 
particularly in grading. 

In addition to the problem of quality, 
tea growers are confronted with other 
dithiculties in marketing their product 


The high 


agricultural leaves the 


abroad. relatively cost ol 


labor vrower 


with little profit at present prices and 


the demands of the laborers are certain 


to increase in the near future. Fluctua- 


tions in \rgentine currency have also 


worked to the disadvantage ol tea 


vrowers who have been forced by the 


vovernment to exchange the \rgentine 


less than one-half its tree 


peso at 
market value. 


Progressive vrowers have taken the 


initiative in the stabilization ol the tea 


industry, and many others are following 


their example. However, both planters 


and secadero owners feel that further 


advancement of the industry is bevond 


their capabilities, and they are looking 
to the Argentine government for help 
The government responded in Septem 


1958, by Instituto 


formation of an 


Phis 


posed of cabinet ministers, bankers, and 


ber, 


Vacional del Te. institute, com 


planters, will use funds derived from 


vovernment loans and taxation of the 


industry to conduct a census of growers 


asa basis for study ol present problems. 
The group is also authorized to finance 


research needed to bring \rgentine tea 


to competitive quality on the world 


market, and to aid in marketing. It 


the institute proves successtul, tea 


may well become an important element 
agricultural 


in the complex of the 
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northeastern pioneer zone, as well as realisti adjustment with Argentine con 


1 valuable asset to the Argentine sumption, and will) be concentrated 


national economy. If solutions to the among the few growers and processors 


many problems facing the industry are who are financially able to invest. in 
not achieved, it is likely that tea produc- the substantial improvement of their 


tion will decrease markedly to a more — product. 
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sion of what ‘science’ and “ sci¢ 


mean, ““we can replace the question, 


iseful 
graphy?’ ”’ 


mm ience?’ by the much 


‘What kind of science 


raphy al more 
question, 
(p 170 

What of 


geographic al 


Hartshorne’s place in the 
Here 


perspective, i 


gener il 


scheme of 


things? there 


may be, in the 


longer certain 


ambivalence does 


paradoxically, be« LLIs¢ he 
his job Loo thoroughly He 
ulate thought; and for 


their 


sets out to 
who d 


those ) 


thinking ready-made, he succeeds 


hot possible to read Hartshorne ind to Oo on 


taking naively inherited postulates for granted; 


one must search into oneself, not be content 


Ilhan 


with knowing what one means but very 
sure that one means what one says: an irritant 
stimulus, doubtless, but how stimulating! But 
the others? No man who 


is to be 


argues so carefully 
held responsible for his epigone, and 
except perhaps in his reaction to Schaefer, not 


unprovoked but in my judgment a lapse from 


his own standards—Hartshorne does not  pro- 


claim himself as pontifex: nothing could be in 
better taste, or show more common sense, than 
the “Afterword” to this book But then, that 
erudition of the man who seems to have read 
everything that assurance in methodological 


logical 


great is the temptation for the 


terminology, that remorseless follow- 


through timid 


and the lazy to huddle under those capacious 
wings, and from that unmerited shelter to peck 
at heresy I have seen references to Hartshorne 
more suited to the founder of a sect than to an 
honest seeker after right method 
Sut that is 


nor his 


neither Hartshorne’s intention 


fault: it is 


incumbent on the honest 


seeker to follow through his search, be the con- 
sequences tor the weaker 
alter all, the, 


band wagon that came 


brethren as may be; 


would limb onto any 


other 
along, and few 
well-found as his the rest, we may dis- 


«<ire sO) 


agree, sometimes strongly, surely detail 


and perhaps even but we will not refuse 


Hh sti 
respect and gratitude to a man who has done 
so much for the precision of our tools and to 


maintain for our study its ancient and proud 


place in the world of learning 


QO. H. K. Speati 


Vultiple Purpose River Development, 


JOHN \ 


KRUTILLA and Orro ECKSTEIN xiv. and 


Published for 


Resources for the 


Johns Hopkins 


$4.50 914 x 6! 


301 pp 
Future, In by 
Baltimore, 1958 


Pre ss, 


» inches 


\lthough = an 
for federal 
an explicit 
Flood 


economi efhcienc 


water resource projects has been 


requirement 
Control Act) of 


idoptior ol the 


both 


SINCE 


1936, 


WCAKRTICSSeCS 


(sEOGRAPHY 


in the theory and practice of project evaluation 
have engaged the attention of many 
This study by Krutilla and 
of the most important contributions to date in 
the field 
for the 


tional 


students 


Eckstein is one 


Its fundamental concern is the search 


most economically efficient 


organiza 
structure for water development In 
this search the 
federal, 
ment and 


is hardly 


authors examine and compare 


private, and “partnership” develop 
make penetrating observations. — It 
necessary to observe that there is no 


relationship between this objective analysis 
and either the vast literature arguing the relative 
merits of public and private development or the 
methodological Federal 
Inter-Agency Basin Committee's ‘Green 
Book sy 


remain ts 


manuals such as the 
River 
Phat major questions and uncertainties 
a measure only of the complexity of 
the subject, not of the importance of the work 

The authors assume that economic efficiency 
is one of the important criteria for evaluating 
water resource developments (but acknowledge 
the existence of other and pe rhaps higher social 
\s a bast 
they deve lop a model of a pertec tly competitive 
CCOnOMY, 


criteria framework for their study, 


showing the relationship between 
demand, prices, and efficiency 


allocation of 


criteria in the 


resources among producers and 


products among consumers The authors then, 
to the comfort of the empiricist, point out how 
certain characteristics of water projects cause 
complicating departures from the competitive 
conditions of the hypothetical model. Phe 
inability of 


the market mechanism under prevailing insti 


major problems stem from the 
tutional arrangements to cope with questions 
growing out of the interdependence and indi 
visibility of projects and project functions lo 
supplement the market mechanism, the authors 
accept benetit-cost analysis as a guide to achiey 


They 


miterest 


ing efficient use of 


public 
however, that the 


revenues 
argue, arbitrary 
rates used by the federal agencies in their eco 
nomic appraisals are not a true measure the 
social cost of capital raised by federal taxation 
A long chapter is devoted to an accounting-ty pe 
analysis of the incidence of federal taxation and 
the interest earnings available to the various 


categories of taxpayers if the 


income taxes 
were reduced This analysis vields a rate of 
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American merchant marine in decline from 
Civil War World War I 
thread is picked up again in 
picting the “return to the sea” 
fleet, 
maintained 
of “essential 
lll important ports ol the world. In succeeding 
of the Farrell and 
the history of American merchant marine policy 
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study 
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This historical 
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yovernment 
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The “area study” theme is begun in Chapter 
devoted to 
\frica. It is noted that trade between the 
United States and Africa South of the Sahara 
increased 3600 per cent in value from 1913 to 
1948, a rate of growth far greater than that for 
United States trade with any 
Chapter III presents a_ brief of the 
of Africa from Cape to Zanzibar, 
while those from Dakar to Lobito are 
Chapter XI, more closely 
chapter devoted to the 
recent development. of 
\frican run. 
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Perhaps the most valuable contribution 


of 
this book is its presentation of the multi-faceted 
concerns of the shipping industry. 
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their ships, their cargoes, and their ports of call 
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steamship 


ing to breed conservatism, merchant 


operators must show 
change with sometimes alarming rapidity 
first full of 


service in foreign trade, 


account an American 
this book has relatively 
little strictly geographic wealth 


of material of direct and peripheral interest to 


content, but a 


those geographers interested in sea transport in 
general or in Africa in particular. 
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